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INTRODUCTION TO WIRING 





Moz. railroading is a creative hobby. It appeals to 
young and old alike because it is not merely a means of 
collecting a set of show pieces, but a way of expressing 
one's ideas and seeing them perform in the way they were 
intended. As a hobby, model railroading provides satis- 
faction by presenting a functioning, realistic representa- 
tion of these ideas in a finished layout. Scale operation, 
as well as scale equipment, should be modeled to further 
improve the realism of the modeled pike. 

The operation and control of model railroads are based 
on electrical circuits. Locomotives run and are controlled 
in speed and direction by electricity. Switch machines 
which set turnouts and guide the locomotive over the 
proper course are activated electrically. Electricity is also 
used on the model layout for lights to add to the scenic 
realism and for operating accessories. The electrical part 
transforms the layout into a moving, functioning railroad 
that will obey your commands as its engineer. 

Model railroading begins for most people when they run 
a train over a simple oval around the Christmas tree. 
Here all the wiring necessary is to connect a pair of wires 
from the terminals on the power pack to the terminals on 
the track. When the simple loop no longer provides en- 
joyment, you look for something more to do with your 
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trains. You want to be able to do more than just start, 
stop and reverse the train. More realism will be wanted in 
operation. The next step is a larger layout with realistic 
track work, scenery and more detailed cars and locomo- 
tives. 

When you decide to go from the toy-train, front-room 
floor setup, the first thing to work on is the building of a 
foundation for a layout and the laying of tracks and turn- 
outs. Few modelers have the time or patience to scratch 
build their layout from the ground up. It takes experi- 
ence to be able to lay track and build switches which will 
operate faultlessly time after time. However, through 
the use of precision-made track, realistic layouts can be 
built without long, tedious hours of labor. The Atlas Reg- 
ular-Line, Custom-Line and Snap-Track products pro- 
duce layouts with a minimum of labor of which even the 
most experienced modeler would be proud. The books 
“Custom Line Layouts" and “Six Railroads” illustrate the 
fundamentals for creating your own layout, and one of 
which can be used to get you on the road to more model 
railroad enjoyment. 

For the starter layout all the wiring instructions that 
are needed are included in the sheets that come with the 
power pack and switch machines. With Atlas Custom- 
Line and Snap-Track, most of the troublesome areas have 
been eliminated resulting in easy, trouble-free wiring. 

A large number of terms and ideas are used in describ- 
ing electrical circuits which are confusing to the be- 
ginner. He wonders where he can start to learn all of 
these supposedly complex things so that he will know how 
to make a train operate. 

To begin with, forget the idea that you will almost have 
to be an electrical engineer to be able to understand the 
wiring of a layout. The equipment and accessories which 


are on the market nowadays have greatly simplified most 
wiring problems. To understand layout wiring, the mod- 
eler should start with simple arrangements and, as the 
need for more complex equipment is seen, the terms and 
ideas will be easier to understand. For simplicity stick to 
well-designed, preassembled components such as those 
made by Atlas. These will have convenient well-marked 
terminals and all that is necessary is to make a few simple 
connections. 

As the layout becomes larger, there will be electrical 
problems which were never encountered in the simple 
oval. The wiring of advanced layouts with more than one 
train will require more information than is provided in 
the instruction sheets. Nevertheless the job can still be 
done, no matter how complicated it becomes, using com- 
mercially available components. Even the most complex 
layouts still require only the knowledge of the bare funda- 
mentals of electricity. The problem is to select the right 
products and connect the appropriate terminals. By care, 
attention to detail, and neat functional wiring, the cir- 
cuits can be a properly functioning part of your layout. 

The purpose of this book is to provide the information 
necessary to enable any model railroader to wire his lay- 
out in a straightforward manner which permits the opera- 
tion he desires. 


THE MEANING OF SOME OF THE MORE 
COMMON ELECTRICAL TERMS 


Alternating Current (A.C.): The type of electrical power 
supplied to most homes and 

$ which is not continuous but 

alternates on and off at the 

rate of 60 cycles per second. 


Current: A measure of the amount of electricity that 
flows in a circuit. 
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I WONDER WHERE THE TROUBLE IS? 


Direct Current (D.C.): The type of power which is con- 
tinuous or direct without inter- 
ruption. 

Motor: A device which converts electrical power into me- 

chanical motion. 


Rectifier: A device for changing A.C. to D.C. 
Rheostat: A variable resistor commonly used as speed 
controllers in power packs. 

Switch: A device for disconnecting or changing the direc- 
tion of electrical current flow. 

Transformer: A device for transforming the voltage from 

one value to another. 

Voltage: A measure of the electrical potential. It is com- 

parable to pressure in water or air systems. 
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BASIC CIRCUIT 





To begin the study of the basic principals of layout 
wiring, let us consider first the simple oval as shown in 
Fig. 2-1 and the operation of one train. Here, as in any 
layout, the most important electrical circuit is the one 
which supplies power to the locomotive. No matter how 
complex the layout becomes, this circuit is the one that 
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THE FOUR PARTS OF LAYOUT WIRING. 


makes the train operate and therefore is of prime im- 
portance in doing any layout wiring. It consists of a power 
pack, connecting leads, track and locomotive. Once the 
principles of the basic circuit are understood thoroughly 
it is an easy transition to wire larger and more difficult 
layouts. 
LOCOMOTIVES 

HO locomotives operate from a 12v. D.C. source. 
Twelve volts has been chosen because it is safe as far as 
electrical hazard to personnel and may be handled freely 
without receiving an electrical shock. The power to move 
the train is delivered to the locomotives through the two 
rails which are insulated from each other. The wheels on 
one side of the locomotive and cars are insulated to pre- 
vent a direct short circuit across the rails. Fig. 2-2 shows 
three common methods of power pickup from the rails 
to the locomotive. In each case the principle is the same — 
there is a set of wheels on each rail which is connected to 
the motor. 

Direct current is used for model railroads to drive the 
locomotive because it gives better directional control than 
alternating current. Locomotives which operate using 
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METHODS OF CONNECTING FROM LOCOMOTIVES TO RAILS. 


A.C. have sequencing switches which reverse their di- 
rection by the interruption of current to the tracks. A set 
pattern of forward, stop, reverse, stop, forward, etc. must 
always be followed. Using D.C., the direction of the lo- 
comotive can be reversed simply by reversing the polarity 
of the voltage on the two rails. The National Model Rail- 
road Association Standard for the polarity and direction 





DIRECTION OF LOCOMOTIVES FOR VARIOUS POLARITIES OF THE RAILS. 


of the locomotive is shown in Fig. 2-3. An easy way to re- 
member this convention is to picture yourself as the engi- 
neer sitting in the cab of the locomotive. If the polarity of 
the rail on your right is positive, the trains should go for- 
ward, if negative, in reverse. The thing to note is that the 
direction of movement is not a function of the heading of 
the locomotive. The top two blocks of Fig. 2-3 both have 
the same polarity on the rails but with the locomotive 
headed in opposite directions. However, in both blocks 
the direction of movement is from left to right across the 
page. This is very important to keep in mind when build- 


ing a locomotive. Unless all operating equipment on a 
layout uses this convention, it is difficult to have more 
than one train operating at once. 

All locomotives will operate at top speed when a full 12 
volts is applied to the tracks. The speed is controlled by 
varing the power pack voltage to give smooth even con- 
trol. 

POWER PACK 

The power pack is used in model railroading to convert 
the 115 volts A.C. house power to 12 volts D.C. which is 
needed to drive the locomotives. Power packs also include 
a means for varying the output voltage to control the 
speed of the locomotives. In most cases a switch is in- 
cluded in each power pack to reverse the polarity of the 
output voltage and thereby act as a direction controller. 
Some, however, have a center-off speed controller, the di- 
rection depending on which way the controller is rotated 
from the center position. Regardless of the type of re- 
versing mechanism, the speed of the locomotive should 
first be brought to zero by the speed control, reversed, 
then the speed once again increased. There is nothing 
more unrealistic in appearance than the instantaneous re- 
versing of a locomotive. 

Included in many power packs is also a fuse or a cir- 
cuit breaker. These provide the same protection for your 
operating equipment on a model layout that the house 
fuses do in the 115 v. line. The current ratings of the pro- 
` tective devices used in a power pack are devices much 
smaller than those used in houses in order to give better 
protection to the layout. 

In addition to the 12 v. D.C. terminals, many power 
packs have terminals for a 16v. A.C. output. This 16 v. 
can be used to drive switch machines, lights, and other 
accessories. Separate terminals for accessories are used 
because they remain at a constant voltage for all settings 
of the speed controller. This allows the accessories to re- 
ceive the proper amount of power regardless of the speed 
of the train and operate at all times. Operation of the ac- 
cessories on A.C. also means that the rectifier which con- 
verts the A.C. to D.C. need only be large enough to handle 
the locomotives. 

Power packs can be bought in many different sizes and 
capabilities. They come as single units for one locomotive 
or in multiple units which may be used where the opera- 
tion of more than one train at a time is desired. However 
it is preferable to provide a separate power pack for each 
locomotive to be operated at one time. Some power packs 
also have the feature of “pulse power” which is explained 
more fully in Chapter 10. All of the power packs shown in 
this book are of the single unit, standard circuit type with 
the capacity to drive only one locomotive. 

TRACK 

Electrically the track serves to deliver the power to the 
locomotive. Atlas Custom-Line, Snap-Track, and Reg- 
ular-Line Track are made from brass which is a good 
conductor of electricity. When putting the track together, 
make sure the rail joiners fit snugly to insure good elec- 
trical contact. With care, Atlas Snap-Track can be put 
together and taken apart many times and a good connec- 
tion will always be insured. If, however the rail joiners be- 
come bent, a situation similar to that shown in Fig. 2-4 
may exist. In this figure the train runs fast near the ter- 
minal section, but slowly in other places because the con- 
nections between sections are not good. The best way to 
remedy this situation is to replace all loose rail joiners 
with new ones. 

If the track is not used for long periods of time, a thin 
layer of insulation will be formed on the rail caused by 
corrosion. When this film becomes thick enough, the loco- 
motive will not make good electrical contact with the rails 
and will run sluggishly if at all. Occasional use of the lay- 


out will keep this film from forming because of the fric- 
tion of the locomotive and the cars on the track. The best 
way to clean track once this film has formed is with good 
dry-cleaning fluid. You will notice the black grit which 
it removes. Light sandpaper or emery cloth will also re- 
move this film, but their use is not recommended be- 
cause of the damage which results to the track over a 
period of time. 
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TRAIN RUNS FAST HERE 


EFFECT OF LOOSE RAIL JOINERS. 


CONNECTING LEADS 

All wiring of a layout may be done with small, low- 
voltage “bell wire,” which is readily available in hobby 
and hardware stores. This wire ranges in size from No. 
18 to No. 24 gauge and comes in a variety of outer cover- 
ings and colors. On small, one-locomotive layouts, No. 22 
wire can usually be used throughout. As the size and 
complexity of the layout grows, the power requirements 
also grow and proportionately larger wire needs to be 
used. There are very few cases where wire larger in size 
than No. 18 gauge is necessary on a model layout. Fig. 2-5 
shows the relative sizes of the various gauge wires as com- 
pared to the common No. 12 and No. 14 gauge house wire. 

Wherever the layout and wiring are not permanent, 
stranded wire should be used. Stranded wire is more 
flexible than solid wire, therefore, it is less likely to break 
at joints and kinks. It is, however, more difficult to strip 
and put under terminals than solid so is not used wherever 
wire will not have to stand repeated bending and kinking. 
Sometimes, after the outer insulation is removed from the 
wire, you will notice that the wire is not a shiny copper 
but is corroded. This corrosion must be removed mainly 
by scraping with a knife. Some solid wires will have, in 
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addition to their outer covering of insulation, a varnish or 
enamel ón the wire which acts as an insulation also. 
Often it is difficult to detect whether the wire has a 
coat of varnish because its color may be almost the same 
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as the wire. This varnish also must be removed and is 
usually done by scraping with a knife. In scraping be 
careful not to nick the wire as there is a possibility the 
wire may break at this point at a later time. 

The stripping and connecting of wire will consume a 
large portion of the modelers time when building a lay- 
out. The top of Fig. 2-6 shows two methods used for 
stripping insulation from wires. There are also tools 
known as wire strippers available which are easy to use 
and do a good job, but they are probably not worth the 
investment unless a lot of wiring has to be done. The cut- 
ting pliers with the stripping notch is the next best thing 
to a pair of wire strippers. Another method which is il- 
lustrated in Fig. 2-6 is to file a notch in the back of a 
knife blade. 

After stripping the ends of wire make sure that, if it is 
solid wire, you have not nicked it and, if it is stranded 
wire, you have not cut off any of the strands. It will take 
experience to avoid such mistakes. Such precautions are 
very important and can make the difference between a 
good and a poor wiring job. The nicks and the broken 
strands make the wire more susceptible to breaking. By 
not observing care in stripping and connecting wires, your 
layout will be one that operates fine at times but cannot be 
relied upon for continuous performance. Stranded wire, 
when used, must have its strands tightly twisted together 
before attaching to terminals. It is easy to short two ad- 
jacent terminals together if all of the individual strands 
of the wire are not under the terminal. 

When putting wires under screws, such as under the 
Atlas Terminal Section shown in Fig. 2-6 the wire should 
go on in a clockwise direction. When the screw is tight- 
ened, wire so placed will be pulled underneath the screw 
head. Wire put under the screw in the other direction will 
tend to be pushed out from under it as the screw is tight- 
ened. The rule to remember when attaching leads is that 
the direction of the wire around the screw should be the 
same direction that the screw will be turned while being 
tightened. 








TURNOUTS AND CROSSINGS 





To make a layout with more interesting operation than 
watching the trains go ’round and ’round a loop of track, 
turnouts and crossings are added. Turnouts, or switches 
as they are sometimes called, allow a train to travel dif- 
ferent routes, perhaps diverging into many tracks or many 
tracks consolidating into one. Crossings allow two tracks 
to cross each other at the same level. The three types of 
turnouts that Atlas manufactures are Snap-Switch, Cus- 
tom-Line and Regular-Line. 
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REGULAR -LINE 


Fig. 3-1 shows the differences between the Snap-Switch 
or Custom-Line and the Regular-Line turnouts. The 
color shading in the Snap-Switch or Custom-Line shows 
the Atlas system of insulation which will be described 
later. The Snap-Switch and Custom-Line turnouts have 
facilities to mount an Atlas switch machine in the mount- 
ing holes provided as shown in the illustration. With the 
Regular-Line turnout, the switch machine must be 
mounted adjacent to the turnout either above or below 
the benchwork where space permits. It is not recom- 
mended that Atlas Electric Switch Machine be used with 
Regular-Line turnouts. 

Fig. 3-2 shows a turnout with all the major parts labeled. 
The points of a turnout are the moving rails which allow 
the train to be directed in one direction or the other. The 
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TURNOUT NOMENCLATURE 


frog of a turnout is the point where the two inside rails 
cross. The frog number of a turnout indicates at what 
angle the rail of the diverging route crosses that of the 
through route. The frog number is determined by how 
many units along the rails it takes for the rails to be one 
unit apart. Therefore, the larger the number of a turnout, 
the more slowly the tracks will diverge making a longer 
turnout with a gentler curve in the diverging route. The 
number four and six turnouts are the most popular for 
the average home layout, the fours being used for freight 
and short locomotives and the sixes for long passenger cars 
and long locomotives. The number six turnout is also bet- 
ter for high speed installations such as on a main line. The 
proper turnouts should be chosen when the layout is de- 
signed and is not important as far as wiring is concerned. 
The guard rails keep the wheels of a car on the track as 
a car passes over the frog. Holding one wheel with the 
guard rail prevents the other wheel on the same axle from 
riding up on the point of the frog and possibly causing a 
derailment. 

The wye turnout is one where both the tracks turn away 
from the center line. The Atlas Custom-Line is manu- 
factured with a number three frog, but because both 
tracks diverge, it takes only half the distance for the two 
tracks to be a unit apart as compared to the standard 
turnout. Therefore, the number three Wye turnout is no 
sharper than a standard number six turnout and will ac- 
commodate all types of equipment with ease. For more 
information on this subject consult the Atlas Custom-Line 
Layouts books. 

Atlas crossings are made in a variety of angles; the 
angle being that between the two crossing tracks. 

Fig. 3-3 shows an Atlas crossing. These are easy to in- 





ATLAS CROSSING 


stall due to the Atlas system of insulating the rails of one 
track from those of the other track. The insulation is 
shown in color on Fig. 3-3. No insulated rail joiners 
are needed nor any extra wiring required as the crossing 
is complete electrically and mechanically. Fig. 3-4 shows 
the electrical characteristics of a Snap-Track or Custom- 
Line crossing. Note that each rail is insulated from all 
the others, but rails of each track are electrically con- 
nected internally. | 
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ELECTRICAL CHARACTERISTICS OF AN ATLAS CUSTOM-LINE CROSSING 





ELECTRICAL CHARACTERISTICS OF TURNOUTS 

This same type of construction is carried over to the 
Atlas Custom-Line turnouts and Snap-Switch. The two 
converging rails which form the frog are insulated from 
each other but connected electrically in the through di- 
rection. Metal grommets are placed between each stock 
rail and the closure rail to give proper continuity in each 
rail at all times. Fig. 3-5 shows the polarity of the rails at 
a given instance. If the points were thrown in the other 
direction, the polarity of the rails would remain the same. 
It is this feature of the Custom-Line turnout and Snap- 
Switch that cuts wiring of a turnout to a minimum. 





ELECTRICAL CHARACTERISTICS OF AN ATLAS 
CUSTOM-LINE TURNOUT AND SNAP-SWITCH 


The Atlas Regular-Line turnout is a little more difficult 
to wire. In this type the two rails which converge to form 
the frog are not insulated but joined together and soldered 
at the factory. Therefore, when the points of this type of 
turnout are thrown, the polarity of the frog changes. This 
may be explained more easily with the aid of Fig. 3-6. Let 
us assume a definite direction of travel as shown in the 
illustration. If the upper rail is positive (+) and the 
lower rail is negative (—) and we travel the straight route, 
the frog will have to be positive because it forms part of 
the upper rail. Now if we look at the other half of the 





ELECTRICAL CHARACTERISTICS OF AN ATLAS REGULAR-LINE TURNOUT 
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diagram, we see we will travel the curved route and the 
frog now becomes part of the lower rail and to run a loco- 
motive over the turnout the frog must become negative. 
Note in Fig. 3-6 that current must flow from the stock 
rail to the point. This may not be a reliable electrical 
connection if dirt becomes imbedded between the point 
and the stock rail thereby slowing down or even stopping 
the locomotive. To prevent this a Single-Pole, Double- 
Throw switch is connected to the frog and to the positive 
and negative rails as shown in Fig. 3-7. 





RELIABLE POWER FEED FOR RAILS 
WITH ATLAS REGULAR-LINE TURNOUTS 


The switch is usually an addition to the switch machine 
in the form of S.P.D.T. contacts insulated from one an- 
other and connected mechanically to the switch machine 
drive. Whenever the switch machine with the contacts is 
thrown, the polarity of the frog is automatically changed. 
POWER FEED 

To wire a layout that is made of Custom-Line or Snap- 
Switch turnouts is an easy matter. Because of the Atlas 
system of insulation, no extra wiring of any kind is neces- 
sary when Custom-Line turnouts or Snap-Switches or 
crossings are installed. All that is needed is to connect 
12 volts D.C. reliably to the track. Both curved and 
straight pieces of Snap-Track with terminals attached are 
made for this purpose. The simplified wiring is due to the 
insulated frog which prevents short circuits. Fig. 3-5 
shows the electrical characteristics of a Custom-Line 
turnout. Its practical application to a small layout is 
shown below. The only thing needed for a train to oper- 
ate is the 12 volts D.C. applied to the terminal track 
section. 

When using the Regular-Line turnout the wiring be- 
comes a bit more difficult due to the two frog rails being 
of the same polarity. The basic rule which must be re- 





SIMPLE LAYOUT USING ATLAS CUSTOM-LINE 
TURNOUTS OR SNAP SWITCHES 


membered is: feed the power to the rails on the point side 
of the turnout only. When done this way, the points will 
act as an electrical switch and route the power in the rails 
as the points line up the rails mechanically. If the power 
is fed from the frog side of the turnout, a short circuit will 
develop when the points are thrown against the rails that 
are feeding the power. The actual connections of the wire 
to the stock rails can be made at any point along them but 
the frog still sees the electrical connection through the 
points to the stock rail and that is the important thing. 
For purpose of illustration in Fig. 3-9, the connections will 
be made just before the points. 
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POWER FEED FOR REGULAR-LINE TURNOUTS 


Turnouts in tandem are turnouts which are installed, 
not necessarily immedately adjacent to each other, in the 
layout so that the point side of one faces the frog side of 
the next. This is not necessarily limited to two turnouts, 
there can be many. The rule to remember here is the 
same as the basic one stated previously but with an ad- 
dition: place the feeders on the point side of the first turn- 
out. If this is not done and the power is fed between two 
tandem turnouts, one will be fed on the frog side and a 
short circuit will occur when the turnout is set against 
the power-fed rails. 

Turnouts which are installed in the layout so that the 
points are facing each other are also wired in according to 
our basic rule. Therefore, the power would be fed be- 
tween the two turnouts. 

Fig. 3-10 shows some basic track arrangements of the 
frog-to-point, point-to-point, and point-to-point and frog- 
to-point which may be encountered. In any of the cases 
note that a short circuit will not occur and the proper 
polarity is maintained in the selected route. Remember 
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REGULAR-LINE TURNOUT ARRANGEMENTS SHOWING POLARITY 


that these rules apply to the Regular-Line turnouts only 
and are not necessary for the Snap-Switch or the Custom- 
Line turnouts because of their unique insulated frog. 

The frog-to-frog turnout arrangements are the hardest 
of the simple turnout arrangements to wire with the Reg- 
ular-Line turnout. Just as the name implies, the two 
turnouts are installed with the frogs facing each other. In 
a layout where the two frogs are in the same rail, the 
power is fed to the point side of one of the turnouts. The 
other turnout has an insulated rail joiner in place of a 
metal rail joiner in the rail extending from the frog to 
prevent the turnout from being fed from the frog side 
thereby eliminating a possible short circuit. If the two 
turnouts happen to be connected by a loop of track from 
the point side of one turnout to the point side of the other, 
no other connections are necessary. But, if this is not the 
case, an extra wire will have to be connected from the 
point side of one turnout to the point side of the other 
turnout on the rail with the insulated rail joiner. Fig. 3-11 
shows the short circuit which results when no insulated 
rail joiner is used and how this problem is corrected for 
Regular-Line turnouts. 

When two turnouts are connected frog-to-frog with the 
frogs in separate rails, no insulated rail joiners are neces- 
sary to prevent short circuits but they may be desired for 
convenience. 

The mention of insulated rail joiners was made in the 
above paragraphs. This is a way to keep the butt ends of 
adjacent rails from touching each other and making elec- 
trical contact. Atlas insulating rail joiners are made of 
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plastic and replace the standard metal rail joiners. This 
plastic rail joiner has a partition at its midpoint to keep 
the ends of the rail from making electrical contact. Fig. 
3-12 shows how to replace a standard metal rail joiner 
with an insulated rail joiner. A screwdriver is used to 
open up the metal joiner (step 1) which allows it to be 
removed from the rail easily (step 2). The insulated rail 
joiner is then slipped on the rail (step 3). Atlas insulating 
rail joiners are available at your hobby shop. 


STEP 3 


STEP <2 


STEP 1 


Z 





INSTALLING INSULATED RAIL JOINERS 


Atlas Custom-Line or Snap-Track crossings are just as 
easy to wire as the Custom-Line turnouts or Snap- 
Switches because, as mentioned previously, they also have 
the insulated frog where the rails cross as shown in Fig. 
3-4. No insulating rail joiners are required. The rails are 
properly insulated from one another and rails of each 
track are electrically connected internally. Fig. 3-13 
shows a simple figure-eight with an Atlas Custom-Line 
crossing. The only wiring required for this track is the 
two leads from the power pack to the terminal track sec- 
tion. 

CONTROL OF TURNOUTS 

Many different systems have been developed to move 
the points of a turnout, the advantages of each depending 
upon the modeler’s ideas of operation. The most elemen- 
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tary method is manual control for nothing is required ex- 
cept a hand-throw machine, such as the one Atlas manu- 
factures. This particular one attaches directly to the 
turnout in the case of the Atlas Custom-Line turnouts and 
Snap-Switches. Another manual method of controlling 
turnouts is with choke cables similar to a manual choke 
control on an automobile. 

The most flexible of the basic ways to control a turnout 
is by electricity. For ease in operation, this is the best way. 

The Atlas electric switch machine is a double-acting 
switch machine. This type has two coils of wire with a 
movable iron core mounted inside the coils of wire. When 
the proper coil is energized, the iron rod is attracted by 
the coil thereby causing motion which is used to move the 
points of a turnout. This switch machine is designed to be 
attached directly to the Atlas Custom-Line turnout or 
Snap-Switches and should not be used with the Regular- 
Line turnouts. One of the major advantages of this type 
of switch machine is that they only draw current when 
the control switch is activated to change the position of 
the points. 

Fig. 3-14 shows electrically the connections needed to 
make the switch machines operate. For the purpose of 
illustration, assume that all types of machines will work 
on the accessory terminals on the standard power pack. 
In actual practice some switch machines operate only on 
















3-14 
ATLAS SWITCH 
MACHINE 
MON COLOR. (| 
ACCESSORY 
TERMINALS 


MOTION 


POWER PACK 


ELECTRICAL OPERATION OF AN ATLAS SWITCH MACHINE 


direct current (D.C.) but most will operate on alternating ATLAS SWITCH MACHINE 


current (A.C.) which is supplied on the accessory termi- : 

nals of power packs. eee: | 
The Atlas Custom-Line turnouts and Snap-Switches ug 

equipped with Atlas electric switch machines are easy to 

wire. All that is needed are five wires, one wire from each || 


side of the power pack to the control box and three wires oem 1 

from the control box to the switch machine. Make sure Je 

the center wire on the control box connects to the center EB 

terminal of the switch machine. If the turnout does not 

throw in the desired direction, when a particular button ERE 

is pushed, reverse the two outside wires on either the ESE 

control box or the switch machine. Fig. 3-15 shows the SS 

wiring of an Atlas Custom-Line turnout or Snap-Switch o ò @ 

with an Atlas Switch Control Box. 2 ATLAS SWITCH MACHINE 
When two turnouts make up a crossover, both turnouts AE NER IE 2 aa 

should be controlled by the same control switch. There 

is no need for separate control switches since both turn- JZ, [ATLAS CONTROL BOX 

outs must be thrown to allow a train to pass through the © g 

crossover. To do this, one switch machine is wired in * 

parallel with the other. Fig. 3-16 shows how this is done POWER PACK 


with Atlas Custom-Line turnouts and Snap-Switches. 
CROSSOVER SWITCH MACHINE WIRING 


If the turnouts do not throw in the same direction at the 
ATLAS CONTROL BOX same time, reverse the two outside leads of the switch ma- 
pang اه‎ cod: E Lee chine that is wrong. 
Power is required to operate these switch machines. 
The Atlas switch machine is of the momentary-contact 
type and the only power required is A.C. at the proper 
voltage to operate one or maybe two switch machines at 
once. The probability of operating more than two of this 
ATLAS SWITCH MACHINE type switch machine at one time is small so a large current 
supply is not necessary. Up to four Atlas switch machines 
can be operated from one control button, as is the case of 
a crossover, and not exceed the limitations of a one- 
ampere power supply. There is no need to use D.C. with 
® A.C. type switch machines, since nothing is gained and the 
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cost of a rectifier saved. It is also unwise to operate switch 
POWER PACK : p 
machines off the track power since a locomotive may slow 
CONTROL OF ATLAS CUSTOM-LINE TURNOUTS OR SNAP- up when the additional current required for the switch 
SWITCHES WITH ATLAS ELECTRIC SWITCH MACHINES machine is used. 
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SIDINGS 





A LARGE percentage of the railroad track in the United 
States is single track. Therefore, it is necessary to have an 
additional track at appropriate locations to allow two 
trains to meet or pass each other. Such a track is called a 
siding. In model railroading the term siding is used loose- 
ly and includes not only sidings as described above but 
also any side track. We, therefore, add a descriptive adjec- 
tive to indicate the purpose of these tracks, examples are: 
passing sidings and industrial sidings. 
OPERATION WITH ONLY ONE LOCOMOTIVE 

When there is only one locomotive on a complete layout, 
the wiring is of a fairly simple nature. This is especially 
true when the Atlas Custom-Line and Snap-Track prod- 
ucts are used exclusively in the layout. With these 
products, all that is needed after the tracks are together 
properly are two wires from the power pack to the ter- 
minal track section and you are set except for wiring 
switch machines and other accessories. The insulated 
frogs in the turnouts and crossings keep the electricity in 
the right place and prevent short circuits. The small metal 
grommets between the stock rail and the closure rail of the 
turnouts, along with the built-in electrical jumpers in 
the frogs of the turnouts and crossings, allow each rail to 
be live and of the proper polarity at all times. A locomo- 
tive will run in and out of all the sidings and down the 
main line with no trouble. 

With Atlas Regular-Line turnouts the situation be- 
comes a little more difficult. Insulating rail joiners may 
have to be used depending upon the layout of the turn- 
outs and the power feed. An example taken from the 
Snap-Track Layouts Book will be used. Assume that this 
layout was built with Atlas Regular-Line components 
and now the track power is to be wired. In Fig. 4-1 the 
layout is shown with the wiring drawn in color. You may 
be asking yourself why is all this necessary? Well, let’s 
see. The first thing was to connect leads 1 and 2 from the 
power pack to the track between the two turnouts with 
the points facing each other as the rules of Chapter 3 point 
out. Traveling around the loop clockwise from the power 
feed it is found that turnout B on the top of the layout is 
frog fed. Therefore, to avoid a short circuit here, it is 
necessary to put an insulated rail joiner in the frog rail of 
that turnout. Feeder wires 3 and 4 and two insulated rail 
joiners are desirable for the frog rails of both the main 
line and passing siding. Why? Well, assume there are no 
insulated rail joiner in either frog rail. Turnout C routes 
the polarity to the selected route and makes both rails in 
the rejected route the same polarity thus making it dead. 
This is all right if turnout A is set for the same route; 
there is no short circuit. Fig. 4-2 shows this. This 
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arrangement will work only if both turnouts of the passing 
siding are thrown simultaneously for the same route. If 
they are not set in that manner, the second illustration 
of Fig. 4-2 shows what happens; a short circuit occurs. To 
correct this situation, the rule given in Chapter 3 that 
an insulated rail joiner be placed in any rail connecting 
two frogs is applied. The third part of Fig. 4-2 shows 
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WIRING OF LAYOUT C IN THE SNAP-TRACK LAYOUT 
BOOK MADE WITH REGULAR-LINE COMPONENTS 


such rail joiners installed. Should a locomotive be run 
into the siding from the left side to pick up cars while 
other cars are standing on the right turnout, it would get 
as far as the insulated rail joiner. The third part of Fig. 
4-2 shows that when a locomotive approaches from the 
left its wheels will place a short circuit across the in- 
sulated rail joiners. Even if the locomotive did cross the 
insulated rail joiner, it still would not run as the two 
rails on the far side of the gap are of the same polarity 
and there is no way of changing this due to the cars 
standing on the right turnout. The cure for this ill is 
shown in the bottom illustration of Fig. 4-2. Put two in- 
sulating rail joiners near the frogs of both turnouts and 
connect feeder wires to the insulated sections. This allows 
the locomotive to operate on both the main line or the 
passing siding through either turnout without regard to 
how the other turnout is set. 

Remember, this applies to the Regular-Line of Atlas 
track products. No insulated rail joiners or extra feeders 






PASSING SIDING 





SHORT CIRCUIT 





EC 


e * 
= NO POWER IN SIDING = 
e ds = + 
+ 
SE TT EA 
+ md مہ‎ 
2 
T a + 
ES PA - + 
ats 


3 


STEPS SHOWING WHY POWER FEEDERS SHOULD BE USED WITH 
PASSING SIDING MADE WITH REGULAR-LINE COMPONENTS 


are required to prevent short circuits when Custom-Line 
or Snap-Track products are used. ۱ 

MORE THAN ONE LOCOMOTIVE ON A LAYOUT 

When there are two locomotives on a layout but they 
are used one at a time, provisions must be made to turn 
off the power in a section of track to allow one of the en- 
gines to remain stationary. If Atlas Regular-Line prod- 
ucts are used with two locomotives on the layout, there is 
no more of a wiring problem than for operation with only 
one locomotive. Look back at Fig. 4-1. Notice that if 
the turnout of the dead-end siding is thrown against the 
siding, the polarity of both the rails is the same; the siding 
is dead. This is one place a locomotive could be placed. 
It also could be placed on the passing siding or on the 





TURNING OFF POWER IN PASSING SIDINGS 


main line provided power can be disconnected when a 
locomotive is to be stored. This may be done by using an 
Atlas Twin slide switch in the feeder wires to the siding 
and mainline rails as shown in Fig. 4-3. 

As stated before, the Atlas Custom-Line and Snap- 
Track products always have the proper polarity in each 
rail and a locomotive can go anywhere on the layout with 
no trouble. If two locomotives are operated one at a time 
on a layout constructed with Atlas Custom-Line or Snap- 
Track products, such as the one in Fig. 4-1, dead sections 
must be made to store a locomotive. One way to do this 
is to drill out the metal grommet on the Atlas Custom- 
Line turnout or Snap-Switch. Care must be taken to pre- 
vent damage to the rails. Only enough metal of the grom- 
met should be removed so it will fall out or be pushed out 
with a little pressure. The proper grommet should be 
drilled out as shown in Fig. 4-4. If the wrong one is 
drilled out the siding will remain live and possibly a dead 
section will occur on the main line. 
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MAKING DEAD END SIDINGS POWERLESS BY REMOVING THE 


GROMMETS IN A SNAP-SWITCH OR CUSTOM-LINE TURNOUT 


Although drilling out the grommet is a way to make 
dead sidings, it is not recommended since the electrical 
connection is now made by the point bearing against the 
stock rail of the turnout. Dirt may become imbedded be- 
tween the two rails causing an open circuit and no power 
will be fed to the siding even when there should be. A 
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more dependable way of having dead sidings is shown in 
Fig. 4-5. Insulating rail joiners are used to allow one rail 
to be turned off instead of drilling out the grommet. This 
insures the proper polarity of all the rails in the turnout. 
Electrical switches of some type must be used to make 
the dead rail live when necessary. An Atlas Control Box 
can be used for this, but the button must be held down 
as long as a locomotive is to be moved in the section. 
Atlas slide switches, such as the Twin, are especially 
recommended for powering the sidings. As long as the 
switch is in the on position there will be power in the 
siding. If necessary both switches may be turned on pow- 
ering both sidings at the same time. 





USE OF THE ATLAS SWITCH CONTROL BOX TO FEED CURRENT TO TWO "DEAD" 
SIDINGS- TRAINS WILL RUN ON SIDINGS ONLY WHILE BUTTON IS HELD DOWN. 





USE OF THE ATLAS TWIN WILL ALLOW TRAINS TO RUN ON SIDINGS 
AS LONG AS SWITCH IS IN THE CLOSED POSITION 


MAKING DEAD END SIDINGS POWERLESS 
WITH INSULATED RAIL JOINERS 


Make all connections to the rail reliable. Use of the 
Atlas straight and curved Snap-Track Terminal Sections 
is recommended especially when Atlas Custom-Line and 
Snap-Track products are used. Except for Regular-Line 
soldering of leads onto the rail is not recommended be- 
cause the heat of the soldering iron may melt or distort 
the plastic ties. 

A layout which has two or more locomotives operating 
at the same time must use insulated rail joiners to keep 
the power for operating the two locomotives separate. 
An example of this type of operation would be to have a 
locomotive in the yard making or breaking up a train 
while another is out on the main line making a run. A 
point must be established on the layout where the main- 
line power is insulated from the yard power. Insulating 
rail joiners are used here. On a simple layout, the best 
place to put the insulating rail joiners is usually on the 
yard lead just before the turnout to the main line. If the 
yard lead is of the passing-siding type, insulating rail 
joiners must be put at both ends of the passing siding. 
Fig. 4-6 shows a small layout with a yard which is con- 
nected to a passing siding that could be considered a yard 
lead. The problems are about the same when Atlas Cus- 
tom-Line and Snap-Track or Regular-Line products are 


16 


used. For purposes of illustration assume that the Cus- 
tom-Line or Snap- Track products are used. 

Under the conditions shown in Fig. 4-6, the operator is 
restricted in the operations that can be made. If the road 
locomotive is brought onto the yard lead, the yard loco- 
motive must have been placed in one of the dead-end sid- 
ings which then was turned off electrically from the yard 
power. The yard power must be the same in voltage and 
polarity as the mainline power or the road locomotive 
will change speed or cause a short circuit across the in- 
sulated rail joiners when it crosses between tracks sup- 
plied from the different sources. After the road locomo- 
tive leaves the cars on the yard lead, it can go out on the 
main line while the yard locomotive makes up another 
train. 

To gain a little more flexibility in operation, an Atlas 
Twin and a few more insulating rail joiners can be in- 
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SMALL LAYOUT FOR TWO-LOCOMOTIVE OPERATION MADE 
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stalled. Fig. 4-7 shows where these additional parts are 
located. Now a section of the main line as well as the 
yard lead can be connected to either the mainline power 
or the yard power. This provides smoother operation 
since the locomotives do not have to cross from one power 


source to another. The road locomotive can go onto the 
yard lead using the same power provided the switch is in 
the proper position. A section of main line may also be 
supplied from either power source so the yard locomotive 
could go out onto the main line to pick up or set out cars 
as necessary. Enough track should be left on the point 
side of the mainline turnouts before inserting the in- 
sulating rail joiners to allow switching the maximum 
length train that is expected to be used. 

The layout shown in the last two illustrations is a small 
layout shown both with a basic form of track wiring and 
also with more flexibility. The degree of flexibility, as far 
as operation is concerned, is dependent upon the amount 
of well-planned wiring that is installed. This does not 
mean that a layout with a lot of wires is necessarily a 
good operating layout. Thought must be given to the best 
operation that can be obtained for the least wiring on a 
particular layout. The type of operation is dependent 
upon the desires of the builder. 

If a layout is being built, it is wise to plan the wiring 
for the maximum number of locomotives and cars to be 
run on the railroad. It is easier to install the wiring prop- 
erly the first time than to tear up existing wiring, or even 
track, to install additional insulating rail joiners. This is 
especially true when a railroad expands from one locomo- 
tive to two. Additional information on control of two 
locomotives independently is covered in Chapters 5, 6 
and 7. 


SAME LAYOUT AS FIG. 4-6 EXCEPT 
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DOUBLE TRACK 





To facilitate the movement of traffic many railroads 
employ double track. Trains can then operate in both 
directions without fear of collision. Frequently cross- 
overs are installed to allow a train to pass another going 
the same direction. Crossovers are two turnouts so ar- 
ranged as to permit a train to cross over from one parallel 
track to the next. 

In model railroading we have the same situation. Some 
modelers prefer to have two loops of track to appear as 
double track. Other modelers will have a point-to-point 
layout employing a double-track main line from one 
terminal to the other. In both cases it is necessary to 
have crossovers to allow the trains to change from one 
track to another, especially when a train enters a terminal. 
There are three types of crossovers, shown in Fig. 5-1, that 
are used in model railroading: 1) single crossover; 2) 
double crossover; 3) scissors crossover. A single cross- 
over allows a train to change from an east-bound track 
to a west-bound track, but there is no way a train can 
get from the west-bound track to the east-bound track 
unless it is backed through the single crossover. A double 
crossover, which is two opposite single crossovers, is used 
to avoid reverse movements. The scissors crossover is a 
form of a double crossover and consists of two opposite 
single crossovers placed on top of each other. A crossing 
must, therefore, be used. Because of its complex nature, 
the scissors crossover is not employed unless absolutely 
necessary due to space reasons. 
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WIRING OF CROSSOVERS 

When connecting the power pack to Atlas Regular- 
Line turnouts in crossover arrangements, it is necessary 
to follow the rules outlined in Chapter three. With this in 
mind, wiring of the Regular-Line turnouts in crossovers 
will be shown for operation with one locomotive. Fig. 5-1 
also shows the wiring of a single crossover, a double cross- 
over, and a scissors crossover. The crossing used with the 
scissors crossover is an Atlas Custom-Line Crossing. This 
crossing is used with the Regular-Line turnouts because 
the insulated frogs afford a great saving in time and effort 
over an all-rail crossing. The all-rail crossings are satis- 
factory, but they are a more complex type of item to wire 
and therefore are covered in advanced wiring manuals. 
In this book Atlas Custom-Line Crossings are used when- 
ever crossings are necessary. 

Wiring the track power for the Regular-Line turnouts 
for two or more train operation does not affect the number 
or placing of insulating rail joiners. The “must” to re- 
member here is to keep the power for the two tracks 
separate. Fig. 5-2 shows the wiring for two-train opera- 
tion’ over a single crossover, a double crossover and a 
scissors crossover. Comparing Figs. 5-1 and 5-2 shows 
that, although the wiring is slightly different in places, not 
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much more is needed to wire the crossovers for two-train 
operation. 

The Atlas Custom-Line and Snap-Track products make 
wiring the three types of crossovers as easy as falling off 
a log. As mentioned in the earlier chapters, these turnouts 
and crossings are fully insulated at the frogs and are 
equipped with electrical jumpers across the frogs to main- 
tain continuity. All that is needed to operate with only 
one locomotive in operation at a time on crossovers made 
with Atlas Custom-Line and Snap-Track products is a 
pair of wires from the power pack to the terminal track 
section. Any of the three types of crossovers can be op- 
erated this way as no extra insulation or feeder wires are 
necessary. 

To wire the three types of crossovers made with Cus- 
tom-Line and Snap-Track products for two-train oper- 
ation requires a few insulated rail joiners and power for 


two locomotives. Fig. 5-3 illustrates how the insulated 
rail joiners are placed between the two mainline tracks 
to keep the two power supplies isolated and how the 
power is applied to the track. Comparing Figs. 5-2 and 
5-3 again illustrates how much easier wiring is when 
Atlas Custom-Line and Snap-Track products are used. 
BEWARE OF THE DOG BONE 

At times layouts are designed to appear as double track 
with loops at each end to bring the trains back. Such a 
layout is shown below in Fig. 5-4. The “dog bone” type 
of layout is all right provided caution is used when and 
if crossovers are used between the two tracks. One can 
be easily fooled with this type of layout especially if the 
double track part of the “dog bone” layout is bent around 
a few corners that will disguise its shape. Actually the 
“dog bone” layout is not double track, but single track 
running in opposite directions next to each other. Since 
it appears to be double track, most modelers would want 
to install crossovers to add to the flexibility of the layout. 
Viewing the top figure of Fig. 5-4 shows that the cross- 
over makes two reversing loops, one at each end of the 
layout. For purposes of illustration, the layout shown is 
made with Atlas Custom-Line and Snap-Track products 
for one train operation. Notice that following the cur- 
rent around either loop through the crossover results in a 
short circuit. If the same layout were constructed with 
Atlas Regular-Line products a short circuit would not 
appear until a locomotive ran across the insulating rail 
joiners inserted in each rail of the crossover. The insulat- 
ing rail joiners are necessary with the Regular-Line prod- 
ucts to prevent the turnouts from being frog fed. 

There are two solutions for this problem. One way to 
solve the problem is to make the loops at each end into 
reversing loops as described in Chapter 6. This will make 
the track between the two loops real double track, al- 
lowing both tracks to be the same direction in reference 
to east and west preventing a short circuit across the 
crossover. The second way to solve the problem is to 
make the crossover itself a reversing loop which requires 
that its length be increased. The length of the crossover 
will be determined by the longest train that will be used. 
The length of track that makes up the crossover is to be 
insulated at each end and is to be wired to an Atlas Twin 
Switch that will change the polarity so a train can be run 
into the crossover from either side. Half of the Twin con- 
trols the polarity of the reversing section and the other 
half controls train direction on the main line. The power 
pack direction switch is not used. As this crossover is a 
reversing loop, its wiring and operation is explained in 
more detail in Chapter 6. The lower part of Fig. 5-4 shows 
the last solution if it were constructed with Atlas Custom- 
Line and Snap-Track products. 
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T track circuits thus far described have involved only 
simple, straightforward electrical circuits. In the previous 
wiring short circuits could be avoided and smooth opera- 
tion insured by the observance of a few simple rules which 
applied to all track circuits. In this chapter we will analyze 
the difficulties involved in wiring more complex parts of 
the layout — the reversing loops and wyes. Such track- 
work is not only a problem to wire but it is also a problem 
to recognize its existence in all cases and devise ways for 
its control. The definition of a reversing loop is: any 
section of track, except a turntable, in which the locomo- 
tive, by continuous movement, can reverse its direction 
of travel along a given track. These arrangements can 
occur in a multitude of ways and each layout must be 
carefully studied for them before any wiring is done. The 
problem spots are not always easy to find. Even the most 
experienced modeler will sometimes be tripped up and 
have the resulting short circuit which comes from re- 
versing sections which are not properly wired. In the 
next section some track arrangements will be discussed 
that may give trouble but let us first consider what causes 
this type of configuration to be a wiring problem. 
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REVERSING LOOP PROBLEM 


The simplest form of the reversing loop that will appear 
on any layout is shown in Fig. 6-1. The locomotive enters 
the loop, the turnout is operated, and the locomotive 
comes out heading in the opposite direction. The difficulty 
with this, however, is that power cannot be connected to 
the loop as it is shown without a short circuit. The out- 
side rail is drawn with a heavy line to illustrate that the 
two terminals on the Terminal Track Section are tied to- 
gether applying a short circuit to the power pack if it 
were so connected. Since power has to be connected to 
the two input rails, insulating rail joiners must þe in- 


20 


serted in the loop to prevent such a short circuit. These 
provide an electrical break in the rail called a gap. 

Inserting just one set of insulating rail joiners into the 
loop, however, will not solve the problem. Consider the 
circuit with a set of insulating rail joiners as shown in 
Fig. 6-2. Power can now be applied to the input tracks 
without a short circuit and a locomotive could proceed 
around the loop. 





REVERSING LOOP WITH ONE SET OF INSULATING GAPS 


The locomotive will run smoothly until it encounters the 
rail gaps but here the polarity of the rails on either side 
of the gap will not permit it to cross the gap because, as 
it passes over the insulating rail joiners, it will reverse. 
Also the wheels of the locomotive will bridge the gap and 
the power pack will once again be shortened out. If we 
try to reverse the polarity of the power pack as the train 
crosses the gap we may be able to keep the train from re- 
versing but we cannot avoid the short circuit. 

The common solution for the reversing loop problem is 
shown in Fig. 6-3. In this arrangement two sets of in- 
sulating rail joiners are used to completely separate the 
loop section. Power is also directly applied to rails of the 
loop so that its polarity will be independent of the rest 
of the track. The knife switch represents a reversing 
switch for the track leading into the loop. As the train 
enters the loop, the polarity on either side of the rail join- 
ers is the same so the train will pass over them with no 
hitch. When the train is completely in the loop, the re- 
versing switch is thrown so that as the locomotive ap- 
proaches the second set of joiners there will be like 
polarity of rails across the joints and the train can con- 
tinue out of the loop. This scheme with the use of a 
knife switch demonstrates the electrical circuit needed 
for any reversing loop. 
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SOLUTION TO WIRING THE REVERSING LOOP 


The scheme with the use, of the knife switch illustrates 
the electrical circuit needed for any reversing-type con- 
figuration. The first thing necessary in wiring a reversing 
loop is to have a section of track which electrically is 
isolated from the rest of the layout. It must have insu- 
lating gaps in both rails as shown in Fig. 6-3, regardless 
of the type of track, Custom-Line or Regular-Line. The 
second requirement in wiring a reversing loop is to have 
a direction control for the loop which is independent of 
the rest of the layout. A warning is given, the reversing 
switch in the power pack cannot be used. 


TWIN OPERATION 

The knife switch was used to explain reversing loop op- 
eration because of the ease of picturing circuit perform- 
ance. As shown the train must always go around the loop 
in the same direction. A more practical reversing loop 
circuit using the Atlas Twin is shown in Fig. 6-4. Here the 
knife switch of Fig. 6-3 is replaced by the slide switch on 
the left which acts as a reversing switch replacing the one 
on the power pack. In addition there is another switch 
which functions as direction switch for the loop itself. 
These two switches are internally connected so that only a 
minimum of external wiring is needed. Using this ar- 
rangement trains can go around the reversing loop in 
either direction. 

Operation of trains over the loop is illustrated in Figs. 
6-4 and 6-5. As the train approaches the loop, the re- 
versing switch must be in the position shown which sets 
the polarity of the rails so that the train moves toward 
the loop. The loop direction switch is set so that the train 
will travel the loop in a counter-clockwise direction. After 
the train is completely in the loop section, the reversing 
switch is operated to the down position to allow the train 
to leave the section as shown in Fig. 6-5. With any re- 
versing loop, there is always this two-step operation: 
setting the switches for the train to enter, then, while the 
train is in the loop section, throwing the reversing switch. 
If it is desired to have the train go around the loop in 
the clockwise direction the loop direction switch should 
be set down and turnout set correctly before the train 
enters the loop. 


LENGTH OF REVERSING LOOPS 
In the previous section describing operation of a re- 
versing loop, you will remember it was said that the train 
must be completely in the loop before the cab reversing 
switch could be thrown. It can be seen that when the 
section reversing switch is thrown downward as in Fig. 
6-5 the lower insulating rail joiners have opposite polari- 
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ties across them. If the train in the loop is long enough, 
the rear cars will still have their wheels across this in- 
sulated gap. If the car wheels are metal, they will there- 
fore put a short on the power pack because the wheels 
will bridge the gap as they pass over them. Because of this 
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possible short circuit, there is a minimum-length loop 
which is practical to use on any layout, or to say it another 
way, there is a maximum-length of train which can op- 
erate over any loop. The loop should also be long enough 
so that it does not take split-second timing of the setting 
of the switches by the operator to get a long train around 
the loop. 

REVERSING LOOPS WITH TWO TRAIN OPERATION 

The basic circuit of using the Twin has demonstrated 
how effectively the “reversing loop problem” can be elim- 
inated for the simple loop. The next step is to show how 
this simple circuit is adapted to the many types of situa- 
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REVERSING LOOP USING THE ATLAS CONTROLLER 


tions encountered on the layout. The first variation shown 
is the wiring of the reversing loop for independent control 
of two locomotives. 

In Chapter 7 the use of the Atlas Selector for two-train 
operation ‘is outlined. Only the Selector which has to do 
with the reversing loop will be discussed here. When the 
Atlas system of independent control of two locomotives is 
used and there are reversing loops on the layout, Atlas 
Controllers must be used in addition to the Selectors. As 
illustrated in Fig. 6-6, the two horizontal switches at the 
top and bottom of the Controller act the same as the cab 
reversing switches shown for the Twin. 

When first trying out the controls, it may be found that 
for the same direction of locomotive movement, the two 
cab reversing switches are set in opposite directions. If 
so, merely change the reversing switch on one of the 
power packs. The remaining horizontal switch, on the 
right, is the loop direction switch. These two sets of 
switches act in the same manner as the two switches on 
the Twin except now there are two cab-reversing switch- 
es. An addition required for two-train operation is that 
the reversing loop must have the faculty for being con- 
trolled from either power pack A or B. 

Since these power packs represent the speed controller 
in a locomotive cab as explained in Chapter 7, they are 
commonly called cabs. The function of the cab selector 
switch is to connect the desired power pack to the loop. 
If the train approaching the reversing loop is controlled 
from power pack A, the cab selector is in the up position. 
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If the train is controlled from power pack B, the selector 
is in the down position. With the cab selector up, the op- 
eration of a train around the loop is now under the control 
of the top cab reversing switch and the loop direction 
switch. Operation, using these two switches, is identical 
to that described before when using the Twin for control. 
As covered in Chapter 7, the attached Selector connects 
the proper power pack to the track approaching the re- 
versing loop. 

Sometimes there is more than one reversing loop. It is 
necessary to use a Controller for every reversing loop in 
the layout. The interconnection of the controllers is 
shown in Fig. 6-7. Only the Loop Direction Switches and 
Cab Selectors in Controller 1 and 2 are used. The Cab 
Reversing Switches of Controller No. 3 are the only such 
switches used no matter which reversing loop the train is 
traversing. If any other cab reversing switch is thrown, 
you will find that the proper settings of the switches will 
become quite confused. The number of controllers is not 
limited, use as many as are required for the loops on your 
layout. All controllers must be connected together, how- 
ever, before the first Selector is attached. The common 
lead to the tracks must be connected to the extreme right 
controller only. 

COMMON FORMS OF THE REVERSING LOOP 

The wiring of the reversing loop is a problem to many 
model railroaders because many times they fail to realize 
its existence. Examples of a few of the simpler forms of 
the reversing loop as shown in Figs. 6-8, 6-9, and 6-10. 
These examples are taken from layouts shown in the Cus- 
tom Line Layouts book. The problems encountered in 
these layouts will be explained briefly with some of the 
simpler methods for wiring these configurations. 





SIMPLE OVAL TYPE REVERSING LOOP 


The layout as shown in Fig. 6-8 without the dotted 
track section is the figure eight with a reversing cutoff. 
This added section permits trains to be reversed on the 
layout and will add variety of movement but it will com- 
plicate train operation. The method for insulating the sec- 
tion and its wiring is shown using the Atlas Twin. The 
sequences of switch operation for reversing a train are 
the same as with the simple reversing loop. Now, of 
course, instead of a loop, it is a straight section of track. A 
difficulty encountered with this arrangement is that many 
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times the reversing section cannot be made long enough 
to accommodate tonnage trains. The considerations for the 
proper length of reversing sections is the same as de- 
scribed in the first part of the chapter. 

A further variation of the figure eight is to include the 
second cuteff as shown by the dotted track in Fig. 6-8. 
With this dotted section included, the layout can be con- 
sidered as either a figure eight with two reversing sections 
or an oval with two crossover reversing loops. In either 
case the layout must be wired for two reversing loops. 
The wiring for doing this is not shown but a separate loop 
direction switch is required for each reversing. These may 
be obtained by providing additional Twins or Controllers. 

Fig. 6-9 which is part of track plan No. 14 illustrates an- 
other common type of reversing loop often encountered in 
the wiring of a model pike. The layout is very similar to 
the oval described above except, for this example, the cut- 
off track is considered the section of track which crosses 
through the middle of the oval and the mainline section 
of track is the outside of the oval. The insulating rail 
joiners at A and C are those needed for any reversing 
loop. In addition, insulating rail joiners are needed at D 
to completely isolate the reversing loop section. Opera- 
tion of trains around the oval will be controlled from both 
the Reversing Switch and the Loop Direction Switch. 

To get an idea of the actual operation of this layout, let 
us follow the sequence of events of a train which starts 
from point C going in the direction indicated by the arrow. 
As shown, the two switches of the Twin are set so that the 
train can cross the gaps at C. The train will continue 
around the loop and, depending on which way the lower 
turnout is thrown, the train will move toward point D or 
point A. If it continues to go around the loop by crossing 
the gaps at D, no change will be necessary in either one 
of the Twin Switches. If the train’s direction is towards 
D, the Loop Direction Switch has also to be actuated to 
the down position. After the train has completely cleared 
the gaps at A and before it has circled the loop and passed 
D, the Loop Direction Switch has to also be actuated to 
the down position. This completes the reversing of the 
train and both switches are in a down position. 

One disadvantage to wiring the layout in this manner 
is that in order to make a train back up, both of the Twin 
Switches have to be thrown. The layout has shown that 
this is no particular drawback but if additional track is 
added and two-train operation desired, throwing of two 


switches to reverse the train would be objectionable. The 
best way to solve this problem would be to remove the 
gaps at C. and D and put a set of insulating rail joiners at 
B. If this were done, the wiring terminal at E would have 
to be moved to somewhere between A. and B. The section 
A-B would then become a reversing section and its control 
would be independent of operations on the loop. Once 
again the reminder is made that since A-C is a separate 
reversing section, its length must be as long as the longest 
train. These considerations should be kept in mind in 
designing any layout. 

Another example of a common type of reversing loop is 
the dog bone layout with the double crossover shown in 
Fig. 6-10. The layout is not wired in detail because its 
wiring depends on many factors, its size, type of opera- 
tion and the location of sidings. Here we will only discuss 
the considerations involved in wiring the layout to take 
care of the reversing loop portion. 

The major problem with this layout is where to put the 
reversing section. The logical place from previous ex- 
perience would be to make the track at either end re- 
versing loops. This can be done but requires the wiring 
of two reversing sections. A more practical place for the 
isolated reversing section is between points A and D as 


shown in Fig. 6-10. 
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The actual operation of the layout with this arrange- 
ment is very similar to that described in previous sections 
and this will be left to the modeler to figure out. One 
word of caution, however, in wiring the layout in this 
manner is that the length of track from A to B and from 
C to D must both be long enough to accommodate a full 
train. Trains which are in the process of reversing do not 
enter and leave the section from A and D but enter and 
leave through the crossover. For more extensive details 
the wiring of this type of layout refer to Figures 9-8 and 
9-9. 

WYE USED FOR REVERSING 

As mentioned in the introduction to this chapter, any 
layout of track which permits a train to reverse will pre- 
sent a problem. A common track arrangement over which 
a train can reverse is the Wye. These appear in a multi- 
tude of shapes but their wiring is all pretty much the 
same. For illustration purposes a simplified version of the 
Wye from layout No. 13 of the book Custom Line Layouts 
is shown in Fig. 6-11. This particular Wye has a main line 
which goes into either a reversing stub or an industrial 
siding. The object here, of course, is to bring a train into 
the industrial siding, do the necessary switching then re- 
verse the engine and train and head it back on the main 
line. Trains coming from the main line go through turn- 
outs A and C onto the industrial siding. Turnout C is 
then thrown and the train is backed into the reversing 
stub. When the train is completely on the reversing stub 
turnouts, A and B are thrown and the train goes forward 
onto the main line. 

In this type of reversing, the section of track which is 
isolated and independent of the rest of the track is the 
reversing stub. Consequently it is wired exactly the same 
as the section on a reversing loop. As is the case with 
the reversing loop, two sets of insulated rail joiners are 
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needed in the sections between A-B and B-C to prevent 
short circuits. Tracing out the circuit for the various 
positions of the mainline reversing switch and the wye 
direction switch will show why a short circuit will result 
without gaps. Also, if Regular-Line turnouts are used, 
the Wye requires an insulating gap in the section between 
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switches A and C. This insulating gap is needed for the 
reason explained in Chapter 4. 

Consider the operation of an engine with a small cut of 
cars which comes down the main line headed for the in- 
dustrial siding. With the Cab Reversing Switch and Loop 
Direction Switch as shown, the train will proceed through 
turnouts A and C into the siding. On its return trip we 
will reverse the train by first backing it onto the reversing 
stub by actuating the Reversing Switch to the down posi- 
tion. After the train has cleared turnout B, it is momen- 
tarily stopped. After the turnouts are operated the train 
can proceed back onto the main line by pushing the Wye 
Direction Switch all the way down. The sequence of op- 
eration of the switches for the train to reverse in any man- 
ner desired can easily be figured out from the move- 
ments described. 

If an insulating gap is placed between turnouts A and C, 
in the reversing Wye, the operation of two trains, one on 
either side of the Wye, requires no additional rail gaps. 
An Atlas Controller is then used to connect the reversing 
stub to either of two power packs. An Atlas Selector is 
added as explained in Chapter 7 to connect power to the 
main line and to the industrial siding. This is shown in 


Fig. 6-12. 
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NONREVERSING WYE 

Sometimes on a model layout will occur Wye configura- 
tions which are not intended primarily for reversing op- 
eration. Such Wyes may occur, for instance, when two 
main lines converge into a station. An example of this 
type is shown in Fig. 6-13. The problem is somewhat more 
complicated than the simple Wye because each of 
the tracks converging into the Wye is part of the main- 
line operation. With the simple Wye, the section reversing 
switch could be operated while the train was on the re- 
versing stub. Here, however, since there is.no stub a dif- 
ferent method must be used. For example part of the 
track on the North Branch is used as the reversing sec- 
tion and is wired to the loop reversing switch. 

Trains going from either North Branch or West Branch 
to the station proceed with the Twin set as shown and 
without any changing of the electrical switches en route. 
It is only when trains are proceeding from North Branch 
to West Branch that Wye operation must be considered. 
If a train is on the North Branch and is heading for the 
West Branch the reversing switch will have to be operated 
while the train is completely in the reversing section on 
the North Branch. Similarly the reversing switch will also 
have to be operated while the train is in the Wye section 
when proceeding from West to North. 
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It must be remembered that when trains are run from 
the station to the North Branch, both the Wye direction 
reversing switch and the reversing switch must be acti- 
vated. This is similar to the type of operation explained in 
connection with Fig. 6-9. The problem can be avoided in 
this configuration if the reversing section could be placed 
in the Wye such as between points A and B. Once again 
however it would be difficult to make this section long 
enough to accommodate all trains having cars with metal 
wheels. It would probably result, however, in easier and 
less confusing operation if the insulating gaps were placed 
in the Wye. 

Fig. 6-13 assumes the use of Regular-Line Turnouts 
so that an insulating gap is required in the rail connecting 
the frogs of the two lower turnouts. 

A variation on the simple Wye is the scissors Wye shown 
in Fig. 6-14. The prototype use of this Wye is where only 
limited space is available, mainly to connect diverging 
routes. Examination will show that with the Atlas insu- 
lated crossover used in the middle of this Wye it has the 
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is that, since it is double track, it shou'd be wired for two- 
train operation. Secondly, the double track also indicates 
that this type of Wye is probably used as a converging 
route or nonreversing Wye and, therefore, has no revers- 
ing stubs. For illustration purposes part of the North 
Branch Section was used as the reversing section. The 
length of the section as determined by the maximum 
length of train is from points A to B. There are two re- 
versing sections needed in this layout which are wired, as 
shown, to two Atlas Controllers. The method of operating 
the controls depends a great deal on how this Wye fits into 
the total layout. This is left up to the preference of the 
individual modeler. 
WYES AND REVERSING LOOPS 

In this chapter the two subjects of how to wire Re- 
versing Loops and Wyes has been explained. They have 
been treated independently but their wiring and opera- 
tion is in many ways identical. They both essentially con- 
stitute the same type of trackage. This is illustrated in 
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same electrical problems as the simple Wye. Wiring and 
operation of the scissors Wye is the same as the regular or 
nonreversing Wye described in preceding sections. 


Another, more complex, type of Wye encountered on a REVERSING LOOP 
model pike is the double-track Wye shown in Fig. 6-15. CONFIGURATION 
This has some interesting variations from the simple Wye 
in that a number of different maneuvers are possible. This B 


could be quite an impressive piece of trackwork if laid out 

. with long, sweeping curves and perhaps the inclusion of 
—. block signals. 

The first consideration in wiring this piece of trackwork 
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Fig. 6-16. The top of the figure shows a simple layout in 
which both a Wye and a Reversing Loop are clearly in- 
dicated. The second and third figures show the same 
configuration of turnouts as the top only arranged with 
different amounts of track between them. One appears to 
be a straight Reversing Loop and the other appears only 





A as a Wye. The principle of wiring, however, for all three 
pue 11 configurations is the same. That is: if a layout is so ar- 
ICE ranged that by proper maneuvering a train can reverse its 
direction, a separate section must be provided which is 





electrically insulated from the other track and has in- 
TWO-TRACK WYE dependent direction control. 
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INDEPENDENT CONTROL OF LOCOMOTIVES 





Ir is always possible to run more than one locomotive on 
any layout but, unless special provision is made, all the 
locomotives will run in the same direction and at the 
same speed. There is little point in such operation. For 
interest and realism, each locomotive should be under its 
own independent control. Until recently it took a lot of 
electrical know-how to wire a satisfactory control system 
into a layout. Now the Atlas system of controls presents 
packaged units with the engineering built in. This chapter 
explains how to connect such units to meet the require- 
ments of your railroad. 
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TWO-TRAIN OPERATION FROM ONE POWER SOURCE 
WITH INDEPENDENT DIRECTION CONTROL 


SEPARATE REVERSING CONTROLS 

For layouts consisting of a double-track loop, the very 
minimum requirement is that either train can run in 
either direction irrespective of the other. This can be 
accomplished by connecting your power pack to an Atlas 
Twin and the two sets of output terminals to the tracks 
as Shown in Fig. 7-1. Now either loop can be set for either 
direction or turned off. Unfortunately there is only one 
speed controller, that on the power pack. There are other 
disadvantages to using a single power pack to control more 
than one train. Among them is that more insulated rail 
joiners are needed. Assuming that Snap-Track Switches 
or Custom-Line Turnouts are used in all figures of this 
section, it can be seen that two insulated rail joiners are 
required in the crossover of Fig. 7-1. 
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TWO-TRAIN OPERATION WITH SEPARATE POWER SUPPLIES 


SEPARATE POWER PACKS 

By far the best way of obtaining independent control 
is to supply a power pack for each locomotive. This 
arrangement is shown in Fig. 7-2 for the same layout as 
Fig. 7-1 but now the speed and direction of the train on 
the inner loop can be set independently of the one on the 
outer loop. Note that the right-hand terminals on the 
power packs are connected together and to the inner rail. 
This common lead is then connected to one of the rails. 
As long as Snap-Track switches or Custom-Line turn- 
outs are used and there are no reversing loops, there is 
no need for insulated rail joiners in this rail. 

SEPARATE SECTIONS 

In Figs. 7-1 and 7-2, each of the loops is a separate sec- 
tion, that is, there is no electrical connection between the 
two loops. As long as each locomotive remains in its own 
section, it is not affected by the power pack running the 
other section. This is the secret of independent control. 
However, we must provide enough separate sections so 
that flexible operation is possible. In Fig. 7-1 or 7-2, the 
trains operating on the loops cannot be interchanged with- 
out getting them both under the same control for, as one 
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train moves over the crossover, it enters the section oc- 
cupied by the other. The solution here and on all layouts 
is to provide more sections. 

Later we shall cover some of the rules for deciding how 
to select a section but, in all cases, the section must be 
insulated from all adjacent sections by insulated rail join- 
ers. An easy but sure way of checking that it is actually 
insulated is to draw a line around the section. Except for 
the rails connected to the common terminals on the power 
pack, the line around the section must cross the tracks 
only at an insulated rail joiner as shown by the example 
of Fig. 7-3. 

For simplicity, each section should include as much 
track as possible without interfering with independent 
control. There are certain specific track patterns which 
call for separate sections, even if small. 

In all cases where parallel tracks are to be used for 
passing trains, each track should be a separate electrical 
section. A double track loop as in Fig. 7-2 could be re- 
garded as passing tracks, the two separate sources of pow- 
er allowing independent control for each of the two trains. 
When parallel tracks are arranged as passing sidings, the 
rule still holds true; each passing track should be a sepa- 
rate section. Fig. 7-4 shows two such arrangements and 
the way to separate them into sections. 
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Stub sidings are also parallel tracks, but they are nor- 
mally not used for passing and so are made part of the 
same section with the track from which they diverge. An 
example of this would be a freight yard as shown on Fig. 
7-5. One locomotive at a time operates the freight yard 
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so, therefore, it would be unnecessary to make each stub 
track a separate section. A case where this would not be 
true is when the stub tracks are to be used for locomotive 
storage. Each stub track would then be made a separate 
section to allow the power to be turned off selectively. 
The trackage between two stations should have at least 
two track sections. The reason for this is if locomotives 
are switching cars at both stations, both may have to use 
the main line. Fig. 7-6 shows a piece of track between two 
stations with the two sections. Now, if locomotive A is at 
station A and locomotive B at station B, either locomotive 
can come onto the main line without fear of where the 
other locomotive is. Should the main line between the 
two stations have been one section and locomotive A was 
to proceed onto the main line, it would have to make sure 
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it was not occupied by locomotive B. The situation is not 
so critical on double track, but two sections should be in- 
corporated on each of the two tracks between stations. 
At times one can become confused as to which section 
a turnout should be included. In most cases it is obvious 
but, in multitrack yards with turnouts going every which 
way, the obvious is sometimes lost. Fig. 7-7 demonstrates 
that a turnout should be included with the section on its 
point side. All trains that go from section A to section B 
must cross turnout X, also all trains that go from section 
A to section C must cross turnout X. Therefore it is more 
advantageous to connect turnout X to section A. With 
this condition a train can pass from section A to section B 
without going through section C as shown in the "correct" 
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illustration of Fig. 7-7. This allows section C to be worked 
from the other end even though a train is using turnout X 
enroute from section A to section B. If turnout X were 
connected to section C, all three sections would have to 
be used if a train went from section A to section B as 
shown in the “wrong” half of Fig. 7-7. 

The number of separate electrical sections on a model 
railroad is, of course, up to the builder. One must remem- 
ber though that a good operating model railroad has the 
optimum number of properly placed sections, the optimum 
number being determined by the type of operation the 
builder desires. Increasing the number of sections permits 
the locomotives to be operated nearer each other yet 
retaining their independence. This means more wiring so, 
therefore, some model railroaders prefer a bare minimum 
of sections so they may be more easily wired and operated 
at the sacrifice of flexibility. Remember, the main things 
which control the number of sections are the type of op- 
eration desired and the layout used. 

METHODS OF CONTROL 
Through the years two methods of controlling loco- 
motives have endured. The older, control of locomotives 
by separate sections, and the more recent, control of a 
locomotive over the entire layout with one power pack. 

Control of locomotives in separate sections is just that. 
A section or group of track sections, as described in the 
earlier parts of this chapter, are wired to a power pack. 
If 4 group of sections are wired to a power pack, switches 
are installed to each track section to turn it off. If this 
were not done, there would be no need for the many track 
sections; they gould be combined into one. 

One power pack is assigned to a section or sections of 
track that is to be operated by one locomotive at a time. 
If two locomotives are to be operated at one time, another 
power pack and an additional section is needed. As an 
example, a station on a single track main line would be 
fed from one power pack, the passing siding and spurs 
fed from the other power pack. Fig. 7-8 shows this ar- 
rangement. 

This type of control is the easiest of the two types of 
control to wire but it requires more power packs since 
each track section requires a separate power pack. With 
the newer type of control this is not so because the num- 
ber of power packs is dependent upon how many locomo- 
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tives are to be operated at one time. For definition pur- 
poses, a double-header or two powered diesel units 
operating coupled are considered as one locomotive. Con- 
trol of locomotives by track sections could be said to 
waste power packs since a power pack is always con- 
nected to a particular section of track and it may be used 
only a small portion of the time. When locomotives are 
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controlled by separate track sections, the power packs 
must be set for the same speed and for the proper polarity 
when a locomotive crosses from one section to another; 
otherwise the locomotive will change speed or cause short 
circuits between the two sections if the direction switches 
are not properly set. 

With the newer type system, whereby a locomotive can 
be powered from one power pack over the whole layout, 
many of these faults are eliminated as the power from one 
power pack is connected to the sections of track of a pro- 


posed route in advance of the locomotive and is discon- 
nected after the locomotive leaves the section. This is done 
manually by switches as the Atlas Selector slide switch 
which has a capacity of routing two power packs to four 
sections. This type of operation features smooth control 
for a locomotive over the whole layout without speed 
change from one section to the next since the power pack 
is always with the locomotive. This gives one the feel- 
ing of being in the locomotive cab hence the power pack 
is called a cab. Another desirable feature is, if an addi- 
tional locomotive is to be run in excess of the present 
maximum limit on a particular layout, another power 
pack can easily be wired into each selector switch. 
THE TWO-CAB SYSTEM 

Above it was mentioned that the power pack (cab) is 
always connected through selector switches to the locomo- 
tive along its route. To clarify any doubt that may be 
present as to how this is done, the step-by-step drawings 
of Fig. 7-9 should be noted. 

For clarity in this illustration the selector switches have 
been omitted and only the sections in use are shown con- 
nected to the power pack. In illustration A of Fig. 7-9, 
notice that locomotive A is in section 1 headed towards 
section 2 and locomotive B is in section 3 headed toward 
section 4. Now as locomotive A crosses onto section 2, 
power pack A is connected to section 2 and as locomotive 
B crosses onto section 4, power pack B is connected to sec- 
tion 4. This is shown in part B of Fig. 7-9. As locomotive 
A clears section 1, as shown in part C of Fig. 7-9, and 
locomotive B clears section 3, the power packs are re- 
moved from these sections. Parts D, E, and F of Fig. 7-9 
show this procedure for three additional steps around the 
loop. Connecting the power packs to the track sections 
must be one jump ahead of the locomotive otherwise the 
locomotive may stall or “run away” if it hits a section with 
no power pack or the wrong power pack. 

With the two cab system, the control board should be 
arranged so either engineer has access to the section-selec- 
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TWO-CAB SYSTEM WITH THE ATLAS SELECTOR SWITCH 


tor switches. Should an engineer need an additional sec- 
tion to operate his train, he can operate the appropriate 
section-selector switch provided he knows that the other 
engineer is not using this section. The Atlas Selector 
slide switch was especially designed for two-cab opera- 
tion, supplying power to four sections. Fig. 7-10 shows the 
simplicity of connecting this switch to two power packs 
and the four outputs. Each slide switch has three posi- 
tions; one for each cab and a center off. For an example 


FIG. 4-6 WIRED FOR 
A TWO-CAB SYSTEM 





as to how this looks wired into a layout, the layout used in 
Fig. 4-6 is shown in Fig. 7-11 wired for a two cab system. 

If it is found that two cabs are not enough to operate a 
particular layout, two or more Atlas Selector switches 
can be wired in parallel as shown in Fig. 7-12. The 
built in spade lugs on the right side of the Atlas Selector 
switch permit the switches to be added together so two 
cabs can control four, eight, twelve or as many sections as 
one wishes. 

There are additional types of cab systems of control 
which differ mainly in where the selector switches are 
located and the particular function of these switches. In 
one system the tower man or operator who is responsible 
for setting up the proper route is also responsible that 
the route be set up for the proper locomotive. With an- 
other type the engineer is responsible for operating the 
train and for setting up his cab for the route the tower- 
man selects, thereby allowing the towerman to concentrate 
on his prime job of setting up the route. The electrical 
characteristics will not be discussed here as it is more ad- 
vanced than the scope of this book. It is recommended 
if these types of control are to be considered for a layout 
the reference given in Chapter 10 be used. 
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TURNTABLES 





ns have many uses on model railroads. 
They may be installed at the end of a line for the sole pur- 
pose of turning a locomotive in preparation for the return 
trip. In this case there would be only one track leading 
to the table. The other extreme is a turntable in an engine 
terminal. Such would be equipped with two or more ap- 
proach tracks from the coaling station, wash racks, and 
the like. In addition it would serve the roundhouse stalls 
and outside locomotive storage tracks. The proper place- 
ment of a turntable is a matter of layout design but its 
control and that of the locomotives on it is an electrical 
problem. 

In the past turntables were not often found on model 
railroads because of their difficulty of installation, elec- 
trical problems and expense. Today, Atlas has made it 
possible to add a turntable to your layout simply and in- 
expensively. Not only are the critical wiring and turning 
mechanism now available in a completely assembled, low- 
cost unit, but also the Mt. Clare turntable of the B&O has 
been used as the prototype. That turntable has a deck 
which completely covers the pit. Consequently the pit is 
concealed and could not be seen even if modeled. There- 
fore, the Atlas table does not require a hole for the pit to 
be cut into the support for your railroad; it lies directly 
on a flat surface. This permits turntables to be added to 
Snap-Track layouts set up on tables or even on the floor. 

OPERATING THE TABLE 

The Atlas turntable comes equipped with a manual crank 
or with an attachable motor drive. In either case, as the 
drive is operated, the table unlocks and moves to the 
next track position, stops and locks. If the drive is stopped 
at this point, the table is ready to accept or deliver a loco- 
motive. Continued operation of the drive again unlocks 
the table and moves it to the next track position. In all 
there are eleven possible approach tracks to the turntable. 

The manual drive presents no electrical problem, it is 
simply a matter of turning a crank. The motor drive, 
however, must be supplied with electrical power and 
placed under the control of a switch. 

A simple arrangement for controlling a motorized Atlas 
turntable is shown in Fig. 8-1. The output of your power 
pack is connected to the input terminals of an Atlas Twin. 
One pair of output terminals of the Twin are connected to 


the turntable motor unit. The slide switch for these ter- 


minals now may be used to control the direction of the 
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turntable and to stop it at the desired track. The speed 
controller on the power pack will adjust the turntable’s 
speed. The other output terminals on the Twin are 
connected to the track for running the locomotive. The 
side switch for those terminals controls the direction of 
the train so the reversing switch on the power pack re- 
mains set in one position. 

For the most secure locking of the table, turn off the 
drive at what would be the midpoint in time between 
when the table stops at the selected track and when it 
would move off again if power remained applied. 

TRACK POWER TO TABLE 

Power must be supplied to the track on the turntable. 
Further, it must be supplied so that the polarity of the 
rails is correct regardless of the track at which the table 
is resting or of which end the locomotive will enter or 
leave. The Atlas turntable automatically connects the 
proper rails to the terminals provided thus eliminating 
any problem of polarity. To wire the turntable, it is not 
necessary to understand its internal workings but they 
will be described for those who would like to know. 

Electrically the track on the turntable may be thought 
of as a Terminal Section. As on such a section, the left 
terminal connects to the near rail and the right terminal 
to the far rail. This is precisely true when the table 
track is set at right angles to the drive unit as shown by 
the dotted rails in Fig. 8-2, but the table may be set in any 
of six possible positions. Therefore, the approach tracks 
are divided into two groups, called A and B. Considering 
the turntable as an Atlas Terminal Section, any group A 
track is the right end of the Terminal Section (looking 
from the terminal side) and any group B track is the left 
end. These letters are molded in the turntable base at 
each track position. If in doubt that a wiring arrangement 
you design for this turntable is correct, merely substitute 
a Terminal Section in the plan for any given setting of the 
table and you can see whether your circuit will work. 

The track power leads for the turntable are connected 
to the pair of terminals mounted on the turntable base. A 
convenient arrangement, when Snap-Track or Custom- 
Line products are used, is to place an Atlas Terminal Sec- 
tion in one of the approach tracks. Place the terminals on 
the side of the track nearest the drive unit (nearest as you 
go through the group of tracks) and it will be easy to keep 
your connections straight. Just connect the left terminal 
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of the Terminal Section to the left terminal of the turn- 
table, also the right terminal to the right terminal. This 
was done for each of the three approach tracks in Fig. 8-2. 

It is important that tracks approaching the turntable 
from the same direction be placed in the same group. Fig. 
8-3 shows some applications of this rule. At A there are 
two tracks from the same direction. They are both in 
group A. They could just as well have been in group B 
but it is not possible to have one in group A and one in 
group B. The wiring shown in this figure is based on the 
use of Snap-Switches or Custom-Line Turnouts. If Regu- 
lar-Line Turnouts are used, it would be best to connect 
the track-power terminals of the table directly to the 
power pack or to one of the Atlas Slide-switch units. 

In part B of Fig. 8-3, tracks approach the table from 
opposite direction. They must, therefore, be in separate 
groups as shown. Part C is merely a combination of A 
and B, the two tracks in group A coming from one di- 
rection and the one track in group B from the other. 

STALL AND STORAGE TRACKS 

Both the roundhouse stall tracks and the open-air loco- 
motive storage tracks of an engine terminal hold locomo- 
tives which must not move unless the turntable is aligned 
with their track. Therefore, power to these types of track 
must be supplied through electrical switches. Normally 
such switches remain open but when a locomotive is to 
be moved, the proper switch is closed. It is also desirable 
to connect track power to the turntable itself through a 
switch so that a locomotive will not be accidentally run 
off the table. 

Two of the available switches which may be conven- 
iently used to control stall and storage tracks are the Atlas 
Control Box and the Atlas Twin. Both are shown in Fig. 
8-4. In either case Atlas Terminal Sections are used for 
the stall and storage tracks. Notice that, as described 
before, the terminals on each track are on the side nearest 
the drive unit. There is no restriction on stall and storage 
tracks as to which group they are in. 

If you prefer push-button control, use Atlas Control 
Boxes. They multiple together conveniently and each one 
will control two tracks. Connect one terminal of the 
Terminal Section in the approach track to the terminal 
indicated on the first Control Box. Connect the other ter- 
minal, the left one in the case shown, to the same relative 
terminal on all stall and storage tracks. The other terminal 
on each stall and storage track is connected to one of the 
outside output terminals on the Control Boxes. The push 
button for that terminal is given the number of the track, 
the button for the turntable track is labeled T. To run a 
locomotive on or off of the table, the T button must be de- 
pressed. If the locomotive is moving off of or onto a stall 
track, the button for that track must be depressed also. 

If the idea of holding push buttons down does not ap- 
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peal to you, use Atlas Twins. In this case the wire from 
the Terminal Section in the approach track is connected to 
the left input terminal of each Twin. The output termi- 
nals of the Twins are connected to the stall and storage 
tracks as shown. Sliding any switch one way will connect 
power to a track (except for the switch marked T), sliding 
it the other way connects to another track. Note that the 
switch for the table track cannot have a stall track on its 
opposite side because both the table switch and a track 
switch have to be operated together to move a locomotive 
onto or off of such a track. 

INDEPENDENT CONTROL BY TWO POWER PACKS 

Chapter 7 described how two locomotives could be con- 
trolled independently from either of two separate power 
packs. When such a system is installed, it is desirable to 
extend it to the control of the turntable also. This is easily 
done through the use of the Atlas Controller as illustrated 
in Fig. 8-5. The two power packs are connected to the 
Controller as described in Chapter 6. The first two hori- 
zontal switches then become the reversing switches re- 
placing those on the power packs. The switch between 
the reversing switches selects which power pack will op- 
erate the turntable. The direction the turntable turns is 
selected by the remaining horizontal switch on the Con- 
troller. The switches on the Selector are used not only to 
turn power off and on to the tracks but also to select the 
power pack which is to operate that particular locomo- 
tive. The switch marked T is for the turntable, A is for 
the approach track, 1 and 2 are for the stall tracks, and M 
is for the main line. Additional Selector switches are used 
as needed. Another Controller can be added if two turn- 
tables are installed or for a reversing loop or wye. 
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WIRING OF LARGER LAYOUTS 

In the other chapters of this book the circuits and elec- 
trical devices necessary to operate and control model rail- 
road layouts are described. Wiring is shown in the figures 
as lines connecting the terminals, the placement of these 
lines being determined only by considerations of clarity. 
In an actual installation, however, the wires are not just 
lines conveniently drawn on paper, they must be so placed 
that trouble is reduced to a minimum. Good wiring is 
not only trouble-free but also easy to change when 
necessary. 

The important factors making for good wiring are ac- 
curacy, good connections, simplicity, and neatness. The 
first of these is obvious, a wire must of necessity connect 
together the proper terminals. If this is not done, nothing 
else counts. Good connections have been stressed else- 
where in this book but it is worthwhile to repeat that a 
loose or poorly-made connection will be more detrimental 
to operation than the installation of wires which are too 
small. The need for simplicity may be summed up by 
saying that wires not needed nor installed cannot cause 
trouble. The desired reduction in the number of leads 
installed is a matter of advance planning. Thought should 
be given to any possibility of combining leads. The most 
likely candidates for such combining are common leads to 
rails, lamps, switch machines and other devices under the 
control of electrical switches. True, you can run a pair of 
wires from each slide switch, say from an Atlas Selector 
to Terminal Sections, however, as shown in Fig. 8-5, one 
common wire can be run from the control switch to the 
nearest Terminal Section and the rest of the common ter- 
minals connected in order. In this way the amount of wire 
in place on the layout is significantly reduced thereby in- 
creasing the ease of tracing or maintaining the remaining 
wires. 

The necessity for neatness is not as obvious as the need 
for accuracy and good connections yet, if anything, it is as 
important as any other single factor. Neat wiring not only 
improves appearance but makes it easy to check for poor 
connections and materially increases accuracy. You will 
probably most appreciate neatness when trouble shooting 
or changes are required. 

On a small layout, particularly one temporarily set up 
on the floor or on a table, it usually is not possible nor 
desireable to fasten the electrical switches in place nor to 
install permanent-type wiring. For this reason the Atlas 
line of electrical switches is made to lie flat on any surface 
thus avoiding the necessity of a control panel or other 
means of supporting the control switches. In addition the 
cases of Atlas slide switches are large enough so that they 
may be conveniently operated even though not fastened 
in place. Atlas electrical switches therefore may be 
placed at any convenient point near the railroad. Since 
such layouts are small, the wiring is simple and can be 
satisfactorily installed merely by running leads directly 
between the terminals concerned. As screw terminals 
are universally used on Atlas products, no special tools 
or skills are necessary to make good connections. Never- 
theless certain basic rules should be followed for small as 
well as large layouts. They are: 

1. Do not make leads between terminals taut. Taut 
wires are easily broken. 

2. Wires going generally in the same direction should 
be kept together. In unity there is strength. 

Layouts larger than the minimum size involve so much 
effort in their construction that they usually are built on 
a permanent or semi-permanent basis. Changes will, of 
course, be made from time to time in even the most stable 
of railroads so the wiring plan adopted must be adaptable 
to additions or modifications. Larger layouts justify, in 
fact require, well planned, well installed wiring. 
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Many of the features which can be included in larger 
layouts, such as reversing loops, wyes, turntables, and 
independent control of locomotives, require additional 
track sections, electrical switches, and wiring. Although 
it is practical on a small layout simply to place Atlas 
slide switch units and Control Boxes on the table, it is 
a different matter when two or three Controllers, several 
Selectors, and many Control Boxes are involved. For one 
thing, a broken or disconnected wire caused by the shift- 
ing of the controls is quite obvious when there are only a 
few wires, but will be unnoticed and perhaps troublesome 
to find in the midst of many. For reliability and appear- 
ance, it is vital that electrical controls for larger railroads 
be secured in place. 

All Atlas electrical switches are provided with mount- 
ing holes so they may be fastened to the benchwork or 
control panel. Merely fastening them in place to any 
convenient support is a definite improvement as this pre- 
vents movement of the units and eliminates this source of 
strain on the wiring. An even better arrangement from 
an appearance, operating, and maintenance point of view, 
is to mount the controls on a panel and to run the wiring 
on its reverse side. 

Two other aids to good wiring which can and should be 
installed on larger layouts are terminal strips and cables. 
Both of these and control panels are discussed in detail 
in this chapter. 

CONTROL PANELS 

The desirability of mounting the controls permanently 
to avoid trouble has already been discussed. For ease in 
operation it is equally imperative that these controls be 
mounted in some logical, convenient arrangement, this is 
best done by the installation of a control panel. The size 
and number of panels depends not only on the size of the 
railroad but how you wish to operate it. Some of the 
smaller control panels are nothing more than a board with 
the different types of controllers and power packs 
mounted in an orderly fashion. Even elaborate control 
panels can be made of any material as long as the Control- 
lers and Selectors can be attached firmly. Materials often 
used for this purpose are metal, pressed board and ply- 
wood. Each has its own advantages and disadvantages as 
may be expected, but plywood is most often used. With it 
the Controllers and Selectors can be mounted with wood 
screws with the holes provided. If metal or pressed board 
is used, holes will have to be drilled through the material 
to allow the electrical switches to be mounted with ma- 
chine screws and nuts. 

The completed panel can be mounted in any position 
suitable for efficient operation of the railroad. If a layout 
table is low, about two feet from the floor, the control 
panel should be mounted horizontal so the view of the 
layout in front of the operator is not obstructed. Should 
the layout be a greater distance off the floor, say four feet, 
the control panel can be mounted vertically or at an angle 
to provide eye level viewing of the panel without obstruct- 
ting the view to the layout. Usually the operator is seated 
at the control panel and the above is described with this in 
mind. An operator that stands to operate a layout usually 
uses a horizontal or a slightly tilted control panel. Re- 
gardless of which mounting is used, provisions for hinging 
the control panel should be made. This will enable 
changes or repairs to be made to the wiring if necessary. 
A support bar can also be installed to hold the panel in 
the open position while the changes are being made. 

The placing of the various Controllers and Selectors on 
the control panel depends upon the type of panel arrange- 
ment that is desired. Basically, there are two panel ar- 
rangements; those with a track plan and those without. 
A panel arrangement with a track plan is desirable as the 
various Controllers, Selectors and Control Boxes are 


placed on the control panel at or near their proper place 
in the track plan. Then there is never any doubt in the 
operators mind as to which Control Box operates which 
turnout. The track plan is usually painted on the control 
panel or strips of different color cellophane tape may be 
applied to the panel. 

A control panel without a track plan has all the Con- 
trollers and Selectors mounted in orderly rows. Atlas 
provides lugs on the side of the Switch Control Box, Se- 
lectors and Controllers which will mate with the screw 
terminals of the adjacent electrical switch of the same 
type. This provides mounting the switches on the control 
panel in orderly rows with minimum wiring. 

You may prefer to mount your controls in groups even 
though a track diagram is included on the panel. In this 
case it is necessary to associate the proper control with the 
turnout or track section selected. This may be done by 
color code, by numbering, and sometimes simply by the 
relative position of the control in the row. Atlas electrical 
switches are provided with boxes in which numbers can 
be mounted. 

Of course the wiring, as well as the other items, should 
be done as neat as possible. As mentioned before, neat- 
ness is the key word for ease in trouble shooting or mak- 
ing changes in the future. All wiring should be done on 
the underneath side of the panel with only that portion of 
the wire above the panel which is necessary to make the 
connections to the controls. To do this a hole slightly 
larger than the wire to be used should be drilled directly 
adjacent to the terminal screw. Enough insulation is 
stripped from the wire to allow a turn around the termi- 
nal screw in a clockwise direction and the screw then 
tightened. Any slack in the wire on top of the panel 
should be pulled through to the rear. Use of different 
color wires with a color code system should be used for 
ease in tracing. The wires should be run close to the 
underneath side of the panel and in such a manner to al- 
low them to be cabled together, as described later to make 
a neat and reliable installation. Under no circumstances 
make wires taut. The wires can then be run to the vari- 
ous points on the layout to perform their function, but 
instead it is recommended to terminate the wires on a 
terminal strip on the rear or some other convenient but 
out of the way place on the control panel. This will allow 
the control panel to be a separate unit which can easily 
be removed by disconnecting the wires to the layout at 
the terminal strip. 

TERMINAL STRIPS 

Terminal strips are a useful item to have on a layout. 
Their prime use is to connect two wires together to a 
common point without splicing. The example of the 
control panel above is a good illustration of this. Most 
types of terminal strips are constructed to allow more 
than two wires to be attached to a common terminal. 
When trouble shooting, they provide a readily accessible 
test point for checking voltages, currents and resistances. 
Although they should not be depended upon to support 
the wiring, they provide a solid tie point. 
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There are many different types of terminal strips avail- 
able. The Fahnstock clip is a piece of springy metal bent 
up to allow a wire to be inserted in a hook and when re- 
leased the wire will be held in place due to the spring of 
the metal. These are available separate or a number of 
them mounted on an insulated strip. Solder-type terminal 
strips come in a great variety, everything from one termi- 
nal to hundreds. Since soldering is required, it is recom- 
mended that the novice stay away from this type until he 
has become familiar with such techniques. There are 
two types of screw terminal strips. One has a number of 
threaded studs mounted in a piece of insulating material. 
The studs are equipped with nuts and washers and a con- 
nection is made by wrapping the wire around the stud 
and tightening up the nut. The other type is the barrier 
strip. This is the most convenient type of terminal strip to 
model railroaders. The connection is made by tightening 
down a screw with the stripped wire under the head. This 
type of terminal strip also has the added advantage of 
having two screws per common tie point; nominally one 
for each wire. They are available in strips of 1 to 21 tie 
points. 

The barrier terminal strip is easy to use and provides 
a good connection. It also provides protection against the 
wires of adjacent terminals from touching each other be- 
cause of the raised insulated portion between terminals, 
similar to the Atlas electric switch machine terminals, 
hence the name barrier strip. 

Terminal strips should be located where ever two or 
more wires have to be joined together, such as the wiring 
of the layout to the control panel. Here the terminal strip 
is mounted on the control panel. If one Switch Control 
Box is to control two turnouts, as in the case of a cross- 
over, a terminal strip can be mounted on the benchwork 
below the crossover. The wires to the two switch ma- 
chines are then connected to the terminal strip together 
with the wires from the Control Box. For this installation 
a three terminal strip will be needed to provide a tie point 
for each of the outside and the center wires. Terminal 
strips come in handy for auxiliary lighting for houses, etc. 
A pair of wires from the power source to a two terminal 
strip will provide lights for a section of a layout. Two 
wires from this terminal strip to another two terminal 
strip elsewhere will provide lights for another section of 
the layout. If a section of lights go out a quick check with 
a voltmeter across the exposed terminals of the strip will 
show where the trouble lies. Since the terminals are ex- 
posed, it is recommended that the terminal strips be 
mounted on the under side of a board so the terminals 
face down to prevent foreign matter from falling onto the 
terminal strip and possibly causing a short circuit. 

CABLING 

Terminals, whether they be on terminal strips, Terminal 
Track Sections, switch machines, or electrical switches, 
must be connected together by wires if the circuits are to 
function. It is possible, of course, to run a wire from ter- 
minal to terminal by the shortest possible route and with- 
out regard to other wires. Unfortunately this results in 
the proverbial rat’s nest. Not only is the effect messy but 
also the individual wires are easily damaged and troubles 
hard to find. It is far better to keep the leads together in 
compact bundles called cables rather than to run them 
individually. Actually much of the wire packaged with 
Atlas products is supplied in the form of cables to assist 
you in achieving neat, reliable wiring. But even when 
such small cables are used, it is better to combine them 
into larger ones. 

For the longer runs of wire, as from the control panel 
to the track, some convenient means should be provided 
for holding the individual wires in the form of a cable. 
Although holes can be drilled through the benchwork and 
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the wire fed through such holes, it is much more con- 
venient to use an arrangement which allows wires to be 
added without snaking them through a series of holes. 
Three of the arrangements in common use for this purpose 
are shown in Fig. 8-7. On the left are bridle rings. These 
are like screw eyes but have an opening to permit a wire 
to be slid into the loop. Bridle rings are available as com- 
mercial products but quite satisfactory ones can be made 
from wire coat hangers or from the cup hooks available 
in any hardware store. 

In the middle of Fig. 8-7 is shown a wiring trough. It 
can be made of any material. The wires are simply laid in 
the trough and brought out at the required points. The 
loop or strap method on the right employs a wire, cord, or 
strap which is fastened at one end, looped around the 
cable and hooked at the other end. To add wires, the 
loops are unhgoked, the new wires inserted and the loop 
refastened. 

Another method, which has been successfully used 
when most of the wiring could be installed at one time, 
is stapling. In this case the wires are laid in place and, 
after all are installed, staples are driven so as to contain 
the cable. These staples should not be driven down tight 
but only far enough to be firmly fixed. In this way dam- 
age to the wires is avoided and room is left to permit 
wires to be added or removed. 

The methods so far described are suitable for long runs 
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and for places where the position or appearance of the 
cable is not critical, such as under the layout. There are 
locations, however, where a more exact way of forming 
cables is desirable such as on control panels and where 
the cable may be twisted or moved as in the connections 
to a hinged panel. Perhaps the easiest solution to this 
problem is to hold the wires together with cord or twine. 
This is called sewing a cable. The steps in forming a cable 
by this means are illustrated in Fig. 8-8. The wires are 
first formed into a compact bundle then a slip knot is 
placed around the cable and pulled tight. To make this 
starting point more secure, a second loop is placed around 
the cable next to the slip knot as indicated in the center 
of Fig. 8-8. Similar loops are added at regular intervals 
along the entire length of the cable. It is important that 
the wires be compacted firmly and the loops pulled tight 
if the cable is to be firm and lasting. The lacing is ended 
in a manner similar to its start, any kind of a knot which 
will hold the end of the cord being satisfactory. 
IDENTIFYING WIRES 

On a small layout with only a few leads, there is no real 
need to establish a system of wire identification. When a 
particular lead must be found, it is a relatively simple 
matter to start at one end and trace it to the other end. In 
other words, wire identification may be made only at the 
points where it connects to electrical switches or other 
devices. On larger railroads with their greater number 
of wires, tracing leads from their ends may well be time 
consuming and exasperating so it is advisable to include 
some scheme of identification when you wire such layouts. 

One of the best means of distinguishing individual wires 
is to use different colors. Each wire in the cables packed 
with Atlas products is of a different color for ready iden- 
tification. Since, in wiring any sizable layout, more than 
one spool of wire must be purchased anyhow, they might 
as well be of different colors. | 

If possible, use a particular color for all your common 
leads. As there are all connected together, separating 
them by color from wires going to control switches is of 
great assistance when trouble shooting or making changes. 
Quite often you will only want to connect to the nearest 
common terminal and will not care which one. The color 
of the wires can give you this information precisely and 
immediately. 

In congested areas, as in the back of control panels, there 
are so many wires that colors alone are insufficient to tell 
which is which. An expedient often employed is to tag 
each wire. Any kind of a tag may be used, the information 
written on them must be sufficient to inform you which 
lead it is. The tags can be quite small if only a code num- 
ber is placed on them, the meaning of this number being 
determined by consulting a written record. 

Terminal strips are the best means of wire identification. 
Unlike tags, the terminals are in a fixed position, easy to 
find, and cannot be torn off. When barrier strips like the 
one shown in Fig. 8-6 are used, the designation of each 
lead can be written directly alongside each terminal. 
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“CUSTOM-LINE LAYOUTS” BOOK LAYOUT NO. 1 


INTRODUCTION 


Tus chapter will be devoted to wiring three layouts 
which appeared in the Custom-Line Layouts book. Those 
chosen represent a cross-section of different types of lay- 
outs and of wiring problems. In each case the layout will 
be shown three times; the first illustration will show the 
way it appeared in the layout book; the second illustration 
will show the same layout without the scenery but with 
the track wired when Custom-Line and Snap- Track com- 
ponents are used; the third illustration will show the same 
layout wired when Regular-Line components are used. 
For simplicity all track wiring will be shown in color. 
All switch machines will be omitted except in the Custom- 
Line and Snap- Track illustration of the first layout. Since 


there were only five switch machines to wire in this layout, 
they were included to show the reader how it is done. The 
switch machine wiring is in black. No switch machine 
wiring is shown for the Regular-Line wiring illustratons 
as it was desired to keep the illustrations simple. Since 
the Atlas switch machine is not recommended for use with 
the Regular-Line turnouts, it is not known which type of 
switch machine would be used with the Regular-Line 
turnout. 

It should be kept in mind that wiring a layout can be 
done in many ways. These illustrations suggest one way 
in which the layouts in question can be wired. The ac- 
companying text will tell why the wiring was done the 
way it is shown and how operation would differ if a few 
changes were made. 





This track plan is a loop of track with a passing siding 
and three spurs. It is a small layout which will give in- 
teresting operation for one locomotive, but will provide 
operation for two locomotives on a one-at-a-time basis as 
well. The original layout, as it appeared in the Custom- 
Line Layouts book as track plan number 1, is shown in 
Fig. 9-1 and again as wired with Custom-Line and Snap- 
Track components in Fig. 9-2. 

Operation on this layout is relatively simple. Assume 
operation is in a clockwise direction. Two of the spurs 
can be switched by backing into them and the third is 
switched by running around the train with the use of the 
passing siding and pushing the cars into it. 

A standard power pack is used with an Atlas Selector 
which will provide power to the different track sections. 
While one locomotive makes a run, the second locomotive 
can be stored in the siding or passing siding as desired by 
operating the proper slide switch. If the second locomo- 
tive is stored in the siding, the first locomotive can leave 


the cars on the passing siding, move onto the main line 
and stop. The power can then be shut off to the first loco- 
motive and second locomotive can then be taken out of 
the siding to perform the necessary switching operations. 
The first locomotive is then put on the siding which will 
free the passing siding and main line for the second loco- 
motive. 

The use of the Atlas Selector Switch to begin with is 
recommended since the layout can easily be expanded to 
a two-power pack control system if desired, especially if 
the layout is enlarged as suggested in the Custom-Line 
Layouts book. Another power pack connected to the com- 
mon rail and the second power pack input terminal of the 
Selector Switch is all that would be necessary. If two- 
locomotive operation is highly improbable, the use of a 
power pack and an Atlas Twin is shown for an alternate 
method. | 

This is the only illustration of switch machine wiring 
that will be shown in this chapter. It is done here to show 
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WIRING OF LAYOUT NO. 1 USING CUSTOM-LINE AND SNAP-TRACK COMPONENTS 


just what is connected to what. Two wires are connected 
from the power pack accessory terminals to the five switch 
control boxes ganged together. Each switch control box 
is then connected to a turnout as shown. Notice all the 
center terminals of the switch machines are connected 
together. Since the center terminals of the control boxes 
are connected together by ganging the control boxes, it is 


Although the wiring of this track layout appears sim- 
pler, it must be remembered that Regular-Line com- 
ponents are used and some wiring is not shown. The elec- 
trical characteristic of the frog changes depending upon 
the position of the points. Although the points can trans- 
fer the electrical energy it is recommended to switch the 
electricity to the frog through spring-type contacts such 
as are found on relays. This is discussed in Chapter 3. 

Operation wise, this layout is the same as Figure 9-2. 
Because of the installation of an insulated rail joiner to 
prevent a turnout from being frog fed it was decided to 
sectionalize both the passing siding and main line as de- 
scribed in Chapter 4. 

Separate track sections for the three sidings are not 
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not necessary to connect a wire from each control box to 
each switch machine. One wire from the center terminal 
of one control box to the center terminal of a switch ma- 
chine, to the center terminal of the next switch machine, 
etc., as shown, is all that is necessary. The outside ter- 
minals are connected in the usual manner. 


necessary as, when the turnouts are set against a siding, 
there is no power in the siding due to both rails being the 
same polarity. If it is desired to maintain power in the 
siding, an insulated rail joiner must be installed with a 
feeder wire connected through a switch. The switch will 
allow the siding to become live if desired. 

The illustration shows a power pack with an Atlas Twin 
performing the on-off function to the two track sections. 
An Atlas Selector could be used in place of the Twin, but 
this would necessitate the use of both input terminals of 
the Selector Switch since a positive polarity is being 
switched for one section and the negative polarity is being 
switched for the other section at a given instance. 
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WIRING OF LAYOUT NO.1 USING REGULAR-LINE COMPONENTS 





For those modelers who must confine their railroading 
to a limited space, this layout offers close to the maximum 
number of operational possibilities for scale operation that 
can be designed in a space of this size. The layout com- 
bines a double and triple track main with a freight yard, 
an industrial siding and the space for a two track passen- 
ger station. Because the layout has many of the attributes 
of real trackage, it gives the modeler a chance to work on 





ALTERNATE 


prototype operation and consequently get the feel of 
actually modeling a working railroad rather than just cars 
and track. The layout is suited to both passenger and 
freight operation and looks best having trains of both 
types. 

Having two trains operating at once will present some 
interesting operating schemes. For example, let us assume 
that a passenger train has just stopped on the inside loop 
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at the passenger station and a freight is on the outer loop. 
The operation is to coordinate the motion of the two trains 
such that we transfer the passenger to the outside for its 
long run and put the freight on the inside track to do some 
switching on the industrial siding. The freight will have 
to stop in the section of outside track which does not in- 
clude the turnout from which the passenger train will 
enter the outside loop. Without stopping, the passenger 
train can enter the unoccupied section of outside track, 
the freight will then proceed to enter the inside loop and 
the interchange will be complete. Many more such move- 
ments are possible and, as you gain experience, the train 
movements will become an impressive sight to watch. 

On both of the wired schemes for this layout which ap- 
pear here, the yard tracks are on sections which are sep- 
arate from the two mainline tracks. This will allow you 
to be making up new trains in the yards while running a 


train on the main-line. It will give you a chance to use a 
small yard switcher for handling the cars while a big road 
engine waits on a nearby yard track for the train to be 
completed. 

Although this layout is designed to occupy the minimum 
amount of space possible for the type of operation desired, 
it has many possibilities for expansion into a much larger 
operating pike. A number of accessories which are not on 
the present plan can be added to enhance its over-all 
efficiency. Since this arrangement has no means of re- 
versing a train, a turntable would be a worth-while addi- 
tion. It could be located at the end of the main yard track 
or the industrial siding could be converted into an engine 
terminal with the turntable located here. 

This layout also lends itself nicely to the inclusion of 
block signals. They would add a great deal to the scenic 
appearance and to more realistic operation. 
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WIRING OF LAYOUT NO. 8 USING CUSTOM-LINE AND SNAP-TRACK COMPONENTS 


Since this layout has a double track main, it is intended 
for two train operation. For this reason both the Custom- 
Line and Regular-Line layouts have been wired using 
Atlas Selectors for multiple train operation. 

Fig. 9-5 shows a typical wiring arrangement for the 
layout when built from Custom-Line components. The 
basic scheme behind wiring in this manner was to allow 
as much flexibility as possible to the train movements. 
Complete freedom in the operation of two trains simul- 
taneously is achieved with the added advantage of being 
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able to store other trains in the yards and on the industrial 
siding. 

As with all Custom-Line layouts, the wiring is simple 
and easily understood. All of the insulating rail joiners 
are used to isolate individual locomotive sections with no 
extra gaps required to prevent short circuits. For sim- 
plicity the common lead from the power packs is shown 
connected only in one place. For a layout with this much 
track the common lead should be connected to at least 
three or four more Terminal Sections in order to avoid a 


voltage drop in the track. This can easily be done by 
wiring from the common to the unoccupied screws on 
other Terminal Sections. 

The two mainline loops are wired with each having 
two sections. These two sections are placed with respect 
to the turnouts so that two trains may be on either the 
inside or the outside loops at the same time. On the out- 
side loop, for example, the length of loop from point A to 
point B is long enough to accommodate one full train and 
also the track from point B to point C is long enough for 
one train. Obviously, when two trains are in the outside 
loop between points A-B and B-C, both of them will not 
be able to operate around the loop one behind the other 
because there are only two sections in the loop. Why, then, 
is it important to be able to get two trains onto the loop 
at the same time? 

The answer to the question is illustrated when we try 
to make a two train-interchange such as that described 
previously. Here we want to exchange the positions of 
two trains that are circling in the inner and outer loops 
respectively. This could be done by bringing both trains 


into the yards and then moving them back to the main 
lines with the one on the outside leaving first. A smoother 
way would be if the interchange could be made without 
using the yard. The only way this can be done, with the 
turnouts located where they are, is by making the ex- 
change in one of the loops instead of the yards. The 
movement can be accomplished by stopping the train on 
the outside loop between points B and C, bringing the 
train on the inside through the turnout at A, and once it 
has cleared point A the other train can move through the 
turnout at point C. It is always necessary in wiring a 
loop to place the gaps with respect to the turnouts so that 
two trains may enter. 

The main lines and the yard lead necessitate the use of 
five sections. Since this requires a minimum of two Selec- 
tor switches, the remaining three positions have been 
wired to control two yard tracks and the siding. This 
gives an added flexibility to the layout by permitting more 
than two trains on the layout at once. Such extra trains 
can be stored on the insulated spurs and used as desired. 





WIRING OF LAYOUT NO. 8 USING REGULAR-LINE COMPONENTS 


The wiring of this layout using Regular-Line com- 
ponents, as shown in Fig. 9-6, is intended to illustrate the 
bare minimum of wiring necessary to transform this lay- 
out into a versatile two-track model pike. The wiring is 
different from that outlined for the Custom-Line layout 


to give the modeler some idea of the many electrical pos- 
sibilities for this layout. 

As described in Chapter 3, Regular-Line turnouts do 
not have the insulated frogs of Custom-Line turnouts. 
Regular-Line turnouts provide no electrical connection to 
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a siding if the turnout is thrown to the main line. One 
difference then between a layout wired for Regular-Line 
and one wired for Custom-Line is that all sidings are 
dead unless power is supplied from a Terminal Section 
within the siding. Therefore, unlike the Custom-Line, 
the separation and addition of insulating gaps in the in- 
dividual yard tracks and the industrial siding is not re- 
quired for this layout. If it is not necessary to supply 
sectional power to the sidings, the need for a number of 
section switches is eliminated. In order to use only one 
Selector, the layout was confined to four sections. By 
careful maneuvering, however, there is very little differ- 
ence in the operating possibilities between this and the 
Custom-Line wiring. 

You will notice that, when using Regular-Line com- 
ponents, a number of additional insulating rail joiners 
are needed over that of the Custom-Line wiring of this 
layout even though there are less sections. These extra 
gaps are included to prevent short circuits which could 
result due to the uninsulated frogs. If you intend to model 
this layout using the Regular-Line turnouts, it is sug- 
gested that you examine it carefully and find the reasons 


for the inclusion of all the insulating gaps. This will be 
useful if you decide to make any modifications or additions 
to the basic plan. 

The over-all plan of the layout is to be able to pack as 
many operating situations into it as possible using only 
four sections. This is fairly easy to do and it will take 
quite awhile even for the experienced modeler to come up 
with all of the maneuvers which are possible using two 
trains. There are two sections in the outer loop allowing 
for the interchange of trains between loops to be done 
here, one section for the entire inside loop and one section 
for the yards and yard lead. You can do your switching 
and have your crack passenger train speeding down the 
main line at the same time without interfering with each 
other. Suppose the passenger has just stopped at the 
station on the inside loop and you are also waiting to take 
a cut of freight cars from the yards to the industrial sid- 
ing. The passenger can pick up speed from the station 
and crossover to the outer loop for its long run. This 
leaves the inside free for the freight to get all of its switch- 
ing done before the passenger has to be back at the station. : 
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The simple dog bone is transformed into a more complex 
operational layout by the inclusion of a double crossover 
at the narrow point where the two tracks run parallel 
and is further enhanced by the inclusion of two passing 
sidings and three industrial sidings. Although this layout 
is comparatively small and, as shown, does not have a 
large amount of track, the operation of two trains simul- 
taneously is quite feasible with a number of separate 
operating possibilities that should be of interest to all 
modelers. 

Consider the operation if you have a slow freight and a 
high-speed streamlined passenger train operating at the 
same time. Suppose the passenger is passing the freight 
at one of the sidings at either end of the layout. After the 
passenger is completely past the freight, you want to put 
the freight back on the main line to continue its run. If 
the trains are operating to scale speed with the passenger 
somewhat faster than the freight, the freight will just 
make it to the next passing siding or industrial siding be- 
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fore the passenger will once again demand that it move 
off of the main line for it to pass. 

This layout has been chosen as an example of a com- 
pletely wired layout in order to point up some of the dif- 
ficulties encountered with trackwork of this basic ar- 
rangement. The continuous loop scheme of the layout 
may pop up in a number of different forms and, if there 
is a crossover or cutoff track somewhere included, the 
wiring difficulties can haunt the experienced as well as 
the inexperienced modeler. The problem is one of recog- 
nizing that there is not one, but two possible reversing 
loops and the layout must be wired as to accommodate 
them. 

There are two types of operation of this layout and the 
one to use will depend upon the individual modeler’s 
preference. One type, illustrated under the Regular-Line 
wiring, is to regard the configuration as a simple collapsed 
oval with two reversing cutoffs. The second type of op- 
eration, used in the Custom-Line wiring, considers the 





two tracks in the middle as a section of double-track main 
and the two ends are train reversing sections. It should 
be emphasized here that this layout as is will never be 
double track in the true sense of the word. You may con- 
sider it as such and create the operating sight of trains on 
parallel track, but basically it is not a double-track lay- 
out. 

The possibilities for expansion, modification, and re- 
arrangement of this layout are numerous. Under the 
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LOOP DIRECTION SWITCH 
TRAIN SELECTOR SWITCH 


Custom-Line wiring of this layout, the effect of stretching 
it in the middle to make a longer main is outlined as far 
as the wiring is concerned. For this type of wiring, a tun- 
nel at either end enclosing part of or all the loop would 
add to the scenic aspects of the layout. If a tunnel is used, 
it is recommended that, for ease of maintenance, no turn- 
out be in the tunnel. There are plenty of places where 
passenger stations could be located to enhance the oper- 
ation of trains. 


WIRING OF LAYOUT NO. 15 USING REGULAR-LINE COMPONENTS 


Wiring the layout with Regular-Line products for 
operation as a simple oval with a double crossover is 
shown in Fig. 9-8. Operation with this wiring plan will 
be quite different from that used for the Custom-Line 
layout of Fig. 9-9. Considering the layout as a simple 
oval, the color arrows show the direction a train runs for 
a given setting of the reversing switch. It is obvious that, 
for the train to cross over, it will require the throwing of 
the reversing switch — in short the crossovers are part 
of reversing loops as described in Chapter 6. 

To explain the layout operation let us assume there is 
one train running in the direction of the arrows around 
the loop and it is not going through the crossovers. It can 
continue to run in this manner with no attention what- 
soever as far as having to operate any Controller or Selec- 
tor switches is concerned. Those modelers who prefer 
this type of operation, and on small layouts it is the only 
type recommended, this is the wiring scheme they should 
use. 

When the two turnouts of a crossover, such as at A and 
C, are thrown, the direction of travel is changed and some 
electrical switching must be done. While the train was 
just circling the loop, the proper settings of the slide 
switches on the Controller and Selector are as shown. 
Before the train can cross over the set of insulating gaps 
at turnout B, the Reversing Section Switch must be set 
to the opposite position from that shown. This means that 
the polarity of the rails on the Reversing Section will be 


reversed which is needed because the train coming 
through turnout B would be going in a direction opposite 
to the arrow. Now the train can proceed through the 
crossover with no hitches. After the entire train has 
cleared the gaps at B and before the engine reaches the 
gaps at point C, the Reversing Switch for Power Pack A 
must be actuated to the opposite position from that shown. 
This reverses the polarity of the rails on the far side of the 
gaps at C so that the train may continue to proceed in the 
same direction. The turnouts can then be thrown and the 
train can proceed around the loop as before with no more 
modification of the settings of the Controller or Selector. 

It is quite easy to figure out, from what has already been 
described, the sequence of operations to maneuver a train 
through the crossovers in the other three possible direc- 
tions. The sequence of operations are exactly the same 
as for any reversing loop — it only appears to be more 
complicated. 

Separate section switches are provided for the passing 
sidings but not for the industrial sidings. As described in 
Chapters 4 and 7, all can be used for two-train operation. 
With the Regular-Line turnouts as shown, the three 
single-ended sidings become dead when the turnout is 
thrown away from the siding. This feature can be used 
to store trains and, even though only two-train operation 
is practical, a couple of additional trains or individual 
locomotives can be stored to make the layout look more 
alive. 
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۱ WIRING OF LAYOUT NO. 15 USING CUSTOM-LINE AND SNAP-TRACK COMPONENTS 


This layout, as wired for Custom-Line components, is in- 
tended to stimulate two-track operation with a reversing 
loop at each end. This type of operation does not fit the lay- 
out of the dimensions shown in Fig. 9-7 (see text) too well, 
but is better suited if the length of track between the two 
loops is stretched out and the illusion is created by proper 
scenery that there is a two-track main. The problems in 
wiring the layout then become twofold, that of wiring the 
two reversing loops at either end of the layout and the 
wiring of the double crossover. Since the mode of opera- 
tion decided upon is to have two reversing loops, two 
Atlas Controllers will have to be used along with two At- 
las Selectors. A problem which confronts the modeler in 
wiring this layout is where to put the reversing loop sec- 
tions. The “natural” place for them to be would be in 
the circular track portions at either end, but this would be 
difficult because of the passing sidings. To wire the re- 
versing loops at either end would mean the use of four 
Controllers just to take care of the reversing loops. A 
compromise is to wire it as shown with the reversing 
sections on the ends of the loops. As was pointed out in 
Chapter 6 on reversing loops and wyes, these reversing 
sections must be long enough to accommodate a full 
length train. Then length of straight track, A-B, between 
the reversing sections should be longer than indicated on 
this diagram for satisfactory operation by this scheme. 

The type of operation for which the layout is wired is 
that of true double track with the train traversing a re- 
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versing loop at each end. Whenever a train traverses 
either reversing loop, the reversing switch for the train 
being operated must be thrown each time it is fully in the 
reversing section. To understand why this is so, two color- 
ed arrows are shown in Fig. 9-9 which establish a direc- 
tion to the track which shall be called east. In this situation 
the two-track nature of the layout becomes important be- 
cause the direction for east is established as the same for 
the track on either side of the crossover. If a train goes 
east past point C, rounds the loop and continues on, it 
will be going in a westwardly direction at point A because 
it will be headed against the arrow. Therefore, while the 
train went around the loop, it changed its apparent direc- 
tion. The same thing happens when a train goes from 
point B around to point C. The loop direction switches on 
the two controllers set the direction which the train trav- 
els through the reversing section. 

The one advantage to wiring the layout in this manner 
is that there are no complications when the train goes 
through the crossover. If the train is going east on one 
track and crosses over to the other track, its direction is 
still east and no difficulties have been encountered. 

The one-track siding is wired as a separate section to 
further accommodate two-train operation on the layout. 
The individual stubs of the two-track siding are wired as 
one section on the diagram although, if extra locomotives 
are to be stored, it might be desirable to make them 
separate sections. 


10 ELECTRICAL POSSIBILITIES 





E: preceding chapters describe the basic circuits 
needed for wiring any size layout. These circuits will get 
your trains into operation but they are not the limit of 
the possible uses of electricity on the model pike. Because 
of space limitations, this book can only present the basic 
circuits and the fundamentals of wiring. As your layout 
grows you will want to add accessories and refinements 
which are more advanced than have been presented. This 
chapter indicates a few of the interesting possibilities but 
they require more skill and understanding than has al- 
ready been described. The techniques and knowledge 
necessary to expand will largely come with experience 
gained on the rhore simple layouts. 

When increasing the size and complexity beyond that 
already covered, a number of wiring refinements become 
increasingly important and should be incorporated. As 
more and more wires are added it will become necessary 
to color code or identify in some manner the individual 
wires. The type of bell wire commonly used comes in a 
number of colors so that separating leads by color is 
easily possible. You will also find it necessary to cable 
the wires, thereby enabling you to do a neater wiring job. 
Another addition which will simplify the wiring is the 
use of terminal strips at various points on the layout. 
These will allow you to systematize your wiring, making it 
easier to trace the wiring when additions and modifica- 
tions are being made and to trouble-shoot when difficulty 
arises. Terminal strips, when used properly, will also 
make your layout much more flexible for any changes. 

When the number of controls becomes large you will 
also want to give some consideration to the layout of a 
control panel. Panels can be made of a number of ma- 
terials the most common of which are plywood, composi- 
tion board and aluminum. It should be well planned to 
give a neat, functional arrangement. In laying out a con- 
trol panel, enough space should be allowed to incorporate 
any anticipated future growth of the railroad. The Atlas 
line of switches have convenient holes for mounting to 
any type of control panel. Control panels become almost 
a necessity when several locomotives are to be operated 
at one time. 

CONTROL OF MORE THAN TWO LOCOMOTIVES 

In Chapter 7 a system for the independent control of 
two locomotives was described. The system allows an 
operator to take either of two trains anywhere on the 
layout and have control of both its speed and direction 
independently of the other train. This is done by using 
the Atlas Selector which essentially allows each section of 
track to be connected to either of two power packs. On 
larger layouts the operation of only two trains at a time 
may not be adequate. Expansion beyond the operation of 
two trains requires a more complex-type of control than 
heretofore has been used. 


There are a number of circuits which can be employed 
but there is no one circuit which will be the best for every 
type layout. The type of multiple train control which will 
be suitable depends on the particular layout and how 
complex you want it to become. A factor which will de- 
termine the type of control you should choose is whether 
the layout is a club layout with many people for operators 
or an individual layout with relatively few people on hand 
at operating time. 

In expanding the number of operating trains beyond 
two you will probably want to decentralize the controls. 
Each power pack should have a separate control panel 
with its associated control switches. Having all of the 
controls in one place severely limit the number of persons 
which can operate at one time. No matter how many 
power packs and how many positions of the controls are 
installed, the principle of multiple-train operation should 
remain the same — to be able to control any locomotive 
anywhere on the layout. 

In many types of multiple-train control, but not includ- 
ing the Atlas two-cab system, there is the problem of in- 
suring that a section is not connected to two power packs 
at one time. Such connections will cause short circuits 
and so must be guarded against. This, of course, is one 
reason for block signals but it is usually necessary to 
provide some other means of preventing double connec- 
tions. A number of schemes are available for doing this 
but each is specialized to fit certain general types of 
application. 

BLOCK SIGNALS 
For safety, prototype railroads divide their lines into 
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COMMON TYPES OF BLOCK SIGNALS 


OF DWARF SIGNALS 


blocks. Only one train is generally allowed in a block 
at one time. Block signals placed at the entrance to every 
block tells an approaching engineer whether another train 
is occupying that block. For one track operation these 
safety precautions are necessary to avert a head-on col- 
lision (corn-field meet) as well as those caused by an 
overtaking train. Originally, block signals operated by 
giving just two indications: block occupied or block clear. 
If trains entered the block at both ends simultaneously 
they would both see a clear signal and consequently have 
no protection. For this reason railroads now use a three 
(or four) aspect signal. As a train approaches a block 
with a three-aspect signal the engineer knows whether 
the block is occupied or unoccupied and whether the 
next block beyond is occupied. 

Fig. 10-1 shows some of the more common types of 
block signals presently used in prototype operation. The 
three examples are the color-light signal, the position- 
light and the semaphore. Also in use are the dwarf sig- 
nals which are for places where high signals are not 
required. The choice between the different types for mod- 
eling purposes is purely a matter of individual preference. 
However, if your railroad is an early “period” layout or 
you are modeling a particular road you will want to 
match the signals to the type of layout. 

Block signals are used on model layouts mainly to in- 
crease the realism. They can also serve a useful purpose 
for multiple operation of trains with independent con- 
trol of locomotives. Prototype block signals, as such, 
normally have little operating value on model railroads. 
The layout nfust be fairly large and have more than one 
position of the control before block signals can be used 
to any advantage. The problems involved in wiring and 
operating three-aspect block signals are rarely necessary 
on a model layout and consequently block signals which 
have only two working aspects are normally used in 
model railroading. | 

The simplest method of block signal control is to operate 
them manually. This is the old manual block once com- 
monly used on railroads. Signals are operated from a 
separate switch for each block signal. When an engineer 
enters a block, he sets the signal to red by operating a 
switch and, when the train leaves the block, he must re- 
set the switch. Atlas Twin can be used to perform this 
function as shown in Fig. 10-2. Manual-block signals on 
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the prototype were operated by towers or station agents. 
On a model, the problem of manual block signals is the 
tendency to forget to operate and reset them. For this 
reason it is desirable on model railroads to use some type 
of block signal control which is not operated by the en- 
gineer. 

There are a number of methods of operating block sig- 
nals automatically. Track contacts, relays, and even elec- 
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tronic means are used depending on the needs and desires 
of the modeler. 
METERS 

A worth-while addition to any layout is the inclusion of 
meters in the control panel. Ammeters are used to moni- 
tor the circuits to locomotives and insure that excessive 
current is not being drawn which will burn up the motors. 
Voltmeters may also be installed in control panels to pro- 
vide an additional check but generally they are not as 
valuable as ammeters to indicate trouble. An ohmmeter 
is useful for many applications to check locomotives and 
circuits. Each of these meters can also be of great aid in 
trouble shooting. The proper connections of voltmeters 
and ammeters into the circuit are shown in Fig. 10-3. 
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As an indication of the usefulness of meters in trouble 
shooting consider the following: when the train fails to 
operate, look first at your meters. If the current is high, 
there is a short circuit on the tracks or in the wiring. 
Should the current be low and the voltage high, the cir- 
cuit is open, and there is probably dirt on the track. If the 
current is zero and the voltage is low, the trouble is most 
likely in the power pack. This indicates some of the many 
uses for meters on a model railroad layout and, as ex- 
perience is gained in their use, they will prove to be well 
worth their cost. 

LIGHTING 

Lights are used on model layouts to illuminate or add to 
the scenery, for block signals, for panel indicators, and to 
light the interior of trains. For each of these applications, 
except for general room illumination, low voltage, small- 
power lamps are used. These lamps come in a variety of 
sizes and voltages and should be selected for size and 
rating needed for any individual application. 

Wherever possible the lights should be lit from the A.C. 
terminals of the power pack so that the voltage will re- 
main constant regardless of the setting of the speed con- 
troller. In most cases, where lamps are used for scenery 
and signals, they should not burn at normal brilliance. 
For example, if 24 volt bulbs have their power supplied 
from the 16 volt terminals of the power pack, they will 
have a softer, more realistic glow and will not burn out 
as quickly. 

The common method for operation of lamps in cars is 
to use the power from the rails. This necessitates that the 
trucks on the cars be made of metal. Power from the rails 
is picked up by having the insulated wheels of the two 
sets of trucks at either end of the car on opposite sides of 
the car. By connecting the lamps to one axle in each set 
of trucks power will be picked up from the rails. The cars 
must be constructed such that a short circuit does not re- 
sult between the two sets of trucks. 

One problem with lighting cars in the manner described 
above is that as the speed of the train increases and de- 
creases the lights in the cars will grow bright then dim. 
This is undesirable because of the nonprototype appear- 
ance it gives to the train. One method of overcoming this 
difficulty is to use some means of high-frequency lighting. 
The principal of this type of lighting is to superimpose an 


A.C. on top of the D.C. from the power pack. Because the 
speed of the train depends only on the D.C., the A.C. will 
not affect train operation but will hold the lights at a 
constant level. 

Lighting is also used for head lights, marker lamps, and 
interior lighting of locomotives. These lamps can be 
connected across the terminals of the motor. As with car 
lighting unless special provision is made the locomotive 
lights will vary in intensity as the speed changes. A prob- 
lem on a locomotive is that lights may be at both ends and 
it is undesirable to have the rear light lit when it is going 
forward or vice versa. A way to overcome this is to use 
two rectifiers in series with the lamps. Using such a cir- 
cuit, only the light pointing in the direction in which the 
locomotive is headed will be lit. 

Panel indicator lights are more commonly used on large 
layouts where operation is controlled from more than one 
point or where the layout is so complex that a clear visual 
picture of the layout cannot be maintained. Panel indi- 
cators can be used to indicate occupancy of sections, con- 
dition of switches, and short circuits. The panel indicator 
lamps are often connected in parallel with block 
signal lamps to give the operator a clear indication of the 
condition of sections which he may not be able to see 
easily. 

ELECTRIFIED RAILROADS 

An addition which will add scenic interest to any layout 
is a line of electrified railway or trolley. For a simple in- 
stallation the overhead catenary can act as a dummy with 
the operation of the train controlled in the normal man- 
ner through thé two rails. Additional control features, 
however, can be incorporated by the use of the catenary 


CONTROL FOR 
ELECTRICS 








۷۹ CONTROL FOR 
a 4 STEAM OR DIESEL 


WIRING OF ELECTRIFIED RAILROADS 


to supply power to the electric locomotives. Fig. 10-4 
illustrates how steam and diesel locomotives may be op- 
erated over electrified lines independently from the elec- 
tric locomotives. This essentially gives independent con- 
trol with no switching involved. 

PULSE POWER 

In Chapter 2 the power pack and its function on the 
model layout was discussed. The standard power pack 
converts the A.C. house power to a low voltage D.C. It 
may be difficult, with this type of operation, to run the 
trains at very slow speeds. For these slow speeds a power 
pack delivering a type of D.C. known as pulse power may 
be effective. 

Pulse power, unlike ordinary D.C., is not a continuous 
current but is turned off and on at a rate of 60 cycles per 
second. It differs from A.C. in that, although it turns off 
and on, it never reverses direction. Pulse power is more 
effective at slow speeds because it gives minute hits to the 
locomotive which overcomes the static friction. Using this 
type of control it is possible to have the engine just creep 
along which looks very realistic for yard operations. If 
you are having difficulty achieving scale speeds for your 
train with standard type power, pulse power may be a 
solution to the problem. 

TELEPHONES 

Telephones on a model pike are used to cut down the 
confusion and to communicate between the various lo- 
cations of the control. Obviously the use of telephones is 
needed only on large-size layouts which are being op- 
erated by a number of people. Using telephones, operation 
which closely resembles prototype can more easily be 
achieved. In order to cut down the confusion on the tele- 
phone some systematic method of interconnection and 
priority of calling must be used between the telephone 
sets. The methods on interconnection range in complexity 
from the simple multiple-party line to completely auto- 
matic switching systems. 

It is hoped that this chapter has given you a feeling for 
the vast array of interesting activities possible in model 
railroading through the application of electrical circuits. 
As stated earlier a book of this size cannot possibly in- 
clude information on such arrangements. There is availa- 
ble an Electrical Handbook for Model Railroaders by 
Paul Mallery, published by Simmons-Boardman, which 
does supply the information necessary for almost any cir- 
cuit desired by model railroaders. Your hobby shop can 
obtain a copy for you if he does not have it in stock. 
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USEFUL INFORMATION 





As you become more experienced you will want to de- mon electrical devices used on a model layout. If you are 
sign your own electrical circuits from scratch. Fig. 11-1 designing new and different circuits, the wiring schematics 
shows the schematic symbols for some of the more com- of the Atlas line of switches shown in Fig. 11-2 will be 


useful. Fig. 11-3 lists the Atlas products available. 
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KEY TO TRACK COMPONENT DESIGNATIONS 


Length or amount 


Symbol Designation of curvature 
2" Full straight section 9” 
Es) 
e" 6" straight section 6” 
ET DO ET 
3" 3” straight section 2 
[d 
" 5 ay 25 Snap-track kit 
mie ipa e Pag) coat? ea Pi aa ils 2-1”, 2-114”, 2-2", 2-212” sections 
— Straight terminal section 9” 
8 ” 
Bumper 312 
15 1 ” ` o 
Er) Full section 15" radius 30 
as ۱ 
2 ” o 
مغ‎ Half section 15” radius 15 
Res Full section 18” radius 30 
1-18 
2 ۰ "Hn $ o 
cay Half section 18” radius 15 
۱ 
se Third section 18” radius 10° 
Ej aera 
z2 Full section 22” radius 2212° 
egre MEE 
T 18" radius terminal section 30° 
4R at No. 4 right and 
Lp Lo left-hand turnouts 1215? 
BR 6L No. 6 right and 
تسس‎ left-hand turnouts 10° 
WYE Wye turnout each leg 10° 


snap crossing 6”‏ 90° کاس 


60° 45° 30° 25° i9. 


AA هو‎ dud #45 30, 25°, 19° crossings 
ie Je 
[mm 2 ۱ [e - Left- and 
right-hand 121۵ crossings 


Twelve sections of 15" and 18" radius make a full circle. 
Sixteen sections of 22" radius make a full circle. 
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